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PS Readers 
Talk Back 


Defends franchised-shop car repairs 


I would be the first to admit that not all 
car repairs are satisfactory. But your article 
“Your Outrageous Car-Repair Bills" [June] 
was not factual. It was misleading. You say 
the public has little confidence in auto re- 
pairs because the Hart Committee has re- 
ceived an avalanche of letters about abuses. 

We run constant checks on our service de- 
partment and over the years it always breaks 
out within one or two percentage points of 
the same figures. About 70 percent of our 
customers rate us good, 25 percent rate us 
excellent, and three to five percent claim we 
are the biggest thieves in the market. We 
have been performing these surveys for 15 
years. There seems to be a hard core of three 
percent we just can't satisfy. I am sure most 
other dealers have similar situations. 

I object very strongly to your article which 
seems to indict a whole industry. Approxi- 
mately 100 million cars and trucks are oper- 
ating today, fully 90 percent of them by peo- 
ple with absolutely no knowledge of what 
makes the vehicles go. These are the people 


that criticize maintenance and service. Con- 
trary to what you might think, the easiest 
people to do service for are mechanics, engi- 
neers, and mechanically oriented people. 
JAMzS V. Mancuso, President, 
Mancuso Chevrolet, Skokie, Ill. 


... If cars were built right when they came 
from the factory, we wouldn't have such a 
repair-bill problem. 

Ronn JONES, Falls Church, Va. 


. .. The article on the cost of auto repairs 
will call the attention of many to the graft 
practices in other businesses. One of these 
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practices is characteristic of watchmakers. 
Next time you have your watch cleaned, take 
it at once to several other watch repairmen 
and see how many tell you your watch needs 
cleaning. I took mine to three within an hour 
after it was cleaned and all advised the same 
thing: “It needs cleaning." 

FnED T. Rupert, Kansas City, Mo. 


Is Tri-Dyne engine flawed? 


It is unlikely that the Tri-Dyne [“Slick 
New Rotary Engine Could Lick the Wankel," 


July] will be a success because it has the 
same basic flaw as the Wankel and other 
"revolutionary" compact engines. Here's 
why. Suppose you have two engines of the 
same power and efficiency (100 hp. and 20 
percent, respectively). Both will have to give 
off 80 percent of the input energy in the form 
of waste heat, an equivalent of 400 hp. The 
smaller engine will necessarily get hotter be- 
cause to transfer a given amount of heat 
through a smaller surface area leads inevita- 
bly to higher temperatures. That necessi- 
tates extra cooling surfaces. which increase 
engine size until it is no more compact than 
a conventional piston engine. Another solu- 
tion would be an increase in efficiency, which 
is not possible with all the new rotary en- 
gines that have very unfortunate combustion 
chambers. wedges. and thin sections. A sim- 
ple. near-spherical combustion chamber is a 
prime requirement for a high compression 
ratio and high efficiency. The poor chamber 
shapes shown in the new engines also lead to 
incomplete combustion and smog emission. 
Fritz Baur, Moab, Utah. 


Anti-car-theft device competition 

I read about the competition [“The Popu- 
LAR SCIENCE Anti-Car-Theft Device Compe- 
tition." July] with interest, but I'm not opti- 
mistic about your chances of finding one. 
With a little intelligence and care, you can 
keep your car from being stolen now. The 
best antitheft device is the set of keys you get 
with your car. If more people used them to 
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Clint Brawner and Jim McGee 
were co-chief mechanics for Mario 
Andretti's record-busting 1969 Indy 
500 championship car. When these 
experts talk, it pays to listen. 

*The heat and compression 
in our turbocharged Ford 
engine is tremendous," says 
Clint Brawner. *Our Autolite 
plugs have to survive 37,000 


brick-busting ignitions a 
minute. Yet l've never seen 
one fail." 

Autolite spark plugs have a s 
cial hermetic seal that prevents co 
pression loss under all operat: 
conditions. They stay sealed desy 
extremes in heat and pressure. 

“Racing may be hell on 
plugs. But you're tougher," s 


E 


Co-chief mechanics Jim McGee, left, and Clinf*Brawne 


beside Mario Andretti’s turbocharged Ford 1969 Indy winner. 
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. McGee. “When you crawl themselves. Their extended Power 
traffic, ash deposits build Tips reach down into the hottest en- 

in the cylinders. Then you gine gasses. Fouling deposits are bumed 
sed up, and those deposits off before they get a chance to build up. 


ash around and heat bakes “You got clean plugs, 

em onto the plug tips. buddy, you got max power.” 
u get shorts. Lose power. Next time ask for Autolite spark 
aste gas.” plugs. They pass the toughest test in 


With Autolite, no problem. Auto- racing. And the toughest test there is. 
hee that clean Your kind of driving. 


originated spark p 


emi 


T 
x CNN 
Ime .— 


the toughest test. 


it , J 
ii 


Revelation hasn't 
changed since Dad's 
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Revelation's for 
the experienced 
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PS Readers Talk Back 
[Continued] 
lock their cars, we would have less car thefts. 
Well-protected cars are rarely stolen. 
WILLIAM F. RUCK Jr., San Francisco 


We agree that locking your car will stop 
the casual thief, but present locks only slow 
up the professional thief for a minute or two. 


Power-equipment safety 


Two articles “4 Good Tips to ease Yard 
Work:" and “Give Your Garden Tractor a 
Lift" [June] encourage your readers to make 
perilous modifications to their lawn equip- 
ment. The homemade fork-lift attachment 
requires attachment of the winch mechanism 
to the tractor hood. Almost every hood is 
sheet metal attached to the tractor bolts. 
What happens if a load suddenly shifts and 
all the stress is centered on three supporting 
bolts? The winch and locking mechanism 
make no allowance for an operator who mo- 
mentarily loses control of the handle and 
finds his hand in the midst of a whirling pro- 
peller. There are no allowances for counter- 
balancing, strength of front axle and spin- 
dles, tractor-frame construction, or a thou- 
sand other factors that must be considered 
before an attachment of this type can be con- 
sidered even reasonably safe. 

The rotary-mower modification is even less 
in the public interest. Changing the rear- 
wheel size merely enlarges the discharge 
area of the mower. Instead of a side-mounted 
discharge chute, the entire rear assembly of 
the mower becomes one large hole through 
which objects can be driven into an operator. 

S. R. MITCHELL, Advertising Manager, 
Bolens, Port Washington, Wis. 


Cost of flying gets a little higher 


The value of a 1948 Cessna 170 as pictured 
in “Fly Your Own Plane For No More Than 
a New Car" [June] was incorrectly given in 
a caption which accompanied my story. It 
would cost you and a partner $2,880 each for 
a total of $5,760. 

'THoM Hook, Annapolis, Md. 


Idea may be too hot to handle 


A quite impractical idea was presented in 
*Air Conditioner in a Fireplace" [July]. in 
which Herbert R. Pfister suggests installing 
a window air conditioning unit in a fireplace. 
This should not be done. The outdoor coil 
should be outdoors with no restriction to free 
air flow. Nothing should be close enough to 
the unit to cause recirculation of air over this 
heat-rejecting coil. If recirculation does oc- 
cur. as it certainly would in the fireplace, 
excessive head pressure will build up. The 


Continued 


The new MEZURLOK? power tape, in 12 and 16 foot lengths, fits your 
hand as if it were made for it —which it was. It's incredibly light because 
the chrome-plated case is Cycolac®, the rugged lightweight material you 
find in football helmets. 'The case is roomy, too, for better blade action. 
You need room for 12 to 16 feet of heavy-gauge steel blade to move freely. 
Inside, a bearing-supported nylon spool guides the blade and helps to 
ease it in and out of the case. And here is another plus: the base of the 
case is a full 3 inches wide for easier reading of inside measurements. See 
the MEZURLOK, with all of its advanced design and operating features, 
at your favorite hardware store or building supply center. 


Cycolac is a Registered Trademark of Borg-Warner Corp. 


A DIVISION OF Êl COOPER INDUSTRIES, INC. 


RUBBER BUMPER. Exclusive rubber 
cushion helps absorb blade return shock, 
prevent end hook breakage. 


TOGGLE LOCK. Push forward until it 
clicks; blade stays put. Pull back, blade 
glides smoothly into case. 
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2artlessons 
free ' 


Do you like to doodle, sketch, or draw? 

Mail coupon for two free art lessons. 
See how easily you can develop your talent 
'at home in your spare time through the 
‘Washington School of Art. 

t As a WSA student, you learn drawing, 
oil and watercolor painting, advertising art, 
fashion illustration, T.V. art, etc. 

Your assignments are corrected with 
overlays by highly qualified instructors, who 
take a personal interest in your work. 

WSA has opened doors for over 
130,000 men and women like you. Many take 
pride in hanging their paintings at home. 
Many more exhibit and sell their paintings 
—or earn money, part-time or full-time, in 
commercial art. 

Mrs. R. G. Conring, for example, says 
she sells everything she paints. John Knight 
has a full-time job doing commercial illustra- 
lion. Alicia Bailey opened her own art shop. 

Interested? Mail coupon for 2 free les- 
sons plus booklet that describes course. No 
obligation. 


Washington School of Art 
Studio 21011, Port Washington, N.Y. 11050 

., I am interested in developing my art 
ability. Please send me, without obligation, a 
copy of your free booklet, ART FOR PLEASURE AND 
PROFIT, as well as two free art lessons. 


PS Readers Talk Back 
[Continued] 
result at best will be high operating cost. In 
more extreme cases of high head pressure, 
the compressor will be overloaded to the 
point that the unit will not run. 
WILLIAM R. CORRIGAN, Waco, Tex. 


... I thought it was a good idea and tried 
it, using a 10,000 BTU to cool one average- 
size room. Reduction in temperature that 
resulted was very minimal. The article is 
misleading. Back in the window goes the air 
conditioner. 

FRANK DELTURK, Allentown, Pa. 


... Where does the water go that the air 
conditioner takes out of the air? 
DovucLas A. ENGLISH, Sandwich, Ill. 


Author Pfister replies: I guess I was just 
plain lucky. I have an ash pit trapdoor which, 
I suppose, many fireplaces don't have. It 
allows the chimney action to pull cool air up 
from the basement for draft and circulation 
of air around the condenser coils. The air- 
conditioner control was set to recirculate the 
room air. I got my large living room down to 
76 degrees on a 90-plus day. The unit oper- 
ated all afternoon and part of the evening, 
without burning out or going up in smoke. 
No condensation accumulated in the hearth. 
It did work for me even though many fire- 
places may not provide sufficient air insula- 
tion around the condenser coils. 


Likes our new section 


May I commend you on your fine 14-page 
report on new products and developments— 
What's New [July]. Ever since I started 
reading PS, I've liked Picture News; What's 
New is even better. 

PETER VAN AKEN, Huntington, N.Y. 


Request for a missing formula 
Enjoyed “Philippine Mahogany, the Un- 
known Wood” [June] greatly, but I could 
not find the formula for the medium-dark- 
brown finish, which is the one I like best. 
J. M. Bucci, Valhalla, N.Y. 


The formula, which was accidentally omit- 
ted, follows: 

Mix two ounces lamp black and eight 
ounces burnt umber into one gallon Deep 
Finish Firzite, or one teaspoon lamp black 
and four teaspoons burnt umber to one pint 
Firzite. Continue as for Sheraton Mahogany. 
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Want to get something off your chest? Write 
“Readers Talk Back," PoPuLAR Science, 355 
Lexington Ave., New York, N.Y. 10017. 


NRI shows you how to SAVE by repairing 
your own appliances and tools 


When you consider the total cost of electrical appliances in your own home — 
often as much as $1500 — keeping them in good repair makes a lot of sense. 
And doing it yourself makes even more sense. NRI shows you how to turn your 
home workshop into your own appliance service center. Even if you know 
nothing about electricity, NRI training in Servicing Electrical Appliances is 
so easy to understand, so carefully programmed, you'll find yourself repairing 
small appliances long before you complete the course; using clearly written, 
well-illustrated, up-to-date, “bite-size” texts that start from scratch and take 
you through repair techniques for small and large appliances, power tools, 
farm and commercial appliances, motors, generators, house wiring, even small 
gas engines. And you have the option of taking special training in repair of air 
conditioners and refrigeration equipment. 


TRAIN WITH THE LEADER 


NRI offers you Appliance Repair training at extremely low tuition cost — 

so low you'll be pleasantly surprised. All the tools you need are probably on 
your workbench right now. And whatever your age or occupation, you'll be 
learning a skill that is in such great demand you might even consider doing 
Appliance Servicing as a part-time or full-time business, earning $4 to $6 an 
hour. NRI has been a respected name in home education for more than half 

a century, recognized as the leader in its field. Find out now how you can add 
a money-saving, money-making technical skill to your workshop-ability. Mail 
the coupon for your FREE NRI Appliance Catalog. There is no obligation. 
No one is going to call on you. NRI does not employ salesmen. NATIONAL 
RADIO INSTITUTE, Appliance Division, Washington, D.C. 20016. 


Boost your workshop-ability. 
Learn at home in your spare time to 


SERVICE ELECTRICAL 


APPLIANCES 


ss N 


PROFESSIONAL 
APPLIANCE 
TESTER INCLUDED 


NRI training is complete in every way, including all 

parts to quickly assemble your own professional Appliance 
Tester. Helps you earn while you learn. The one instru- 
ment professionals must have to locate faulty cords, 

short circuits, measure electricity used by appliances, etc. 


SEND FOR FREE CATALOG > 


T n 
2 NATIONAL RADIO INSTITUTE * 
a Appliance Division e 
mi Washington, D.C. 20016 601-099 =>: | 
. A E 
. Please send me FREE Catalog about Electrical Appliance . 
E training plans. (No salesman will call) a 
p Nii APPROVED UNDER NEW s 
$ Address. M 
* Oy —— — — tls. : 


\CCREDITED MEMBER NATIONAL HO! 
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“Say, Smokey—" 


A clinic on cars by America's 
most famous mechanic 


Each month in PoPULAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 


e0905009290209290099090909990299999999909929099929099929909960ovoc999999 


“I recently purchased a 1967 Valiant six 
with 28.000 miles on it. The car holds the 
road perfectly at all speeds with no wander 
or vibration in the steering. However, from 
about 62 to 80 m.p.h. I get a bad vibration 
in all the sheet metal. Tires and wheels have 
been statically and dynamically balanced 
and steering parts and knuckle joints 
brought up tight, with no help. I would ap- 
preciate any comment of yours that might 
lead to a cure.” 

JOHN E. THOMPSON, San Jose, Calif. 


That condition is ‘turnpike resonance.’ At 
the speed quoted, the frequency of your car 
running over the pavement strips synchro- 
nizes with the natural frequency of the 
body, so that they get in tune and are ampli- 
fied. This may seem way out, but it is a 
problem that has baffled quite a few engi- 
neers. It can be whipped, by trial and error, 
by working with different combinations of 
tire types and pressures, springs, shocks, 
and body mountings. 


“My mother has a Dodge Dart six and uses 
Esso Uniflo oil. She drives one-half mile to 
church in the city and about 32 miles of 
highway driving each week. Is it neces- 
sary to change the oil every three months 
as Dodge recommends?” 

MICHAEL PHILLIPS, Raleigh, N.C. 


For that amount of driving, twice yearly 
oil change is plenty. Actually, you can do 
her and the car a big favor if you'll use it 
once in a while, let it out, and put some mile- 
age on it. 


"I drive a '65 Buick Wildcat weigh- 
ing 4,100 pounds dry, and am at wits’ end 
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about tires. Radial-tire salesmen tell me I'll 
get up to 40,000 miles with their product 
and save gas. Conventional-tire men say 
fiberglass belted tires are best. I want over- 
size tires but can't afford to experiment. 
Which tire would you say would be best for 
this job?" | 

JOHN ScorT CLARKE, Santa Clara, Calif. 


Right now I believe that Goodyear is way 
ahead with its Polyglas tire, all things con- 
sidered, for your purpose. 


*My 1969 Chevrolet Impala has a bump- 
ing noise in the rear end when starting or 
stopping, going fast or slow. The dealer says 
it is the gasoline banging in the tank, and 
not a loose tank. Aren't gas tanks baffled 
to prevent this?" 

R. LowENTHAL, Oak Park, Mich. 


All the gasoline I've ever seen has been a 
liquid, so unless you are getting lumpy gas 
up that way, I believe the bumping noise is 
coming from a reaction to axle windup. 
You are right near the Chevy Whiz Kids, so 
why not telephone Jim Musser at Jefferson 
9-5000 for a real quick fix from a Chevy 
expert? 


“I want to put slotted wheels on my '62 
Olds F85. but they don't make 13 inch. 
just 14 and 15 inch. A mechanic friend ad- 
vised against the 14-inch size because of 
joint and spindle strain. Then a speed shop 
said there would be no strain, and the 14 
would be okay. Who is right? Also what 
kind of tires and shocks should I use? 
Would it strain the car if I decided to raise 
the rear end?" 

RONALD A. BRAKE, Miami, Fla. 
Continued 


| Rough stuff. Deep stuff. 


Hate crowds? Like privacy? This new 


t ? ‘Jeep’ Gladiator is your kind of truck. 
You can take almost any camper, 
Je drive even big cab-over rigs up to 2,500 


Ibs., and leave the noise and 
e 2- crowds 'way behind. 'Jeep' 
ar, wheel drive plays rough. Just 

flip a lever...and call the back 

ars. Country your own. This Gladiator is 

stronger. 350 C.I.D. V-8 engine 
standard. Longer. 132" wheelbase. 
~ Plus all the options you'd expect. 
Then take off your camper and 
tackle any job. This model 
has 8,000 Ibs. GVW. And 
with 4-wheel drive, you plow 
right through mud, muck, 
snow to the hubcaps. See your 
'Jeep' dealer. Test drive the 2-Car 


Cars. You've got to drive it to believe it. 
KAISER jeep CORPORATION 


See your 'Jeep' dealer for authorized 'Jeep' parts, equipment and service. 
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The 100% Pure Pennsylvania Oil 
specially formulated to clean as it lubricates. 
Protects through all weather. Buy your oil 
the way you bought your car. Carefully. 
Wolf's Head Oil Refining Co., 

Oil City, Pa. 16301. 


the uncommon motor oil 
Exceeds car makers' 
warranty requirements. 
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“Say, Smokey—" 
[Continued] 


I wouldn't go over 14s. I have to agree, to 
a point, with the mechanic about the larger 
o.d. wheels putting a strain on your suspen- 
sion components under side load. This car 
is rather old and perhaps the suspension is 
worn with some degree of metal fatigue. 
You certainly should check these parts care- 
fully if you switch to larger wheels. Wide- 
oval fiberglass belted tires would be best, 
providing you have rim width to accommo- 
date them. Raising the rear end probably 
won't hurt the car, but it will upset the 
suspension geometry and hurt handling 
qualities. 


“I am presently enrolled in high school 
doing part-time automotive repair work. I 
believe I have enough talent along that line 
to become a full-fledged racing mechanic, 
with experience. Where do I go to get the 
experience in this highly skilled field? Un- 
usual hours don't bother me, and I love to 
travel around, but what is the pay like? Any 
advice would be appreciated." 

DaviD KALAR, Atascadero, Calif. 


I wish I knew a real good answer to your 
question, since it is the one most often asked 
of me. I can only suggest that you do every- 
thing to get where the racers are, go into the 
pits and offer your services for little (or 
nothing) in your spare time—even full time 
if you can afford it. Take any job you can 
get on any racing car, or team; then do like 
the rest of us and try to outwork and out- 
figure the race-mechanic teams on the other 
side. About pay, I cannot tell you exactly. 
It depends on the demand for your services. 
A winner always gets more. If you want this 
kind of career badly enough and work hard 
enough, I will meet you some day in the pits 
at Indy. 


“Please settle a friendly argument: A 
couple of our 'shade-tree mechanics’ claim 
that the right-rear wheel does most of the 
driving; in other words, is the power wheel. 
This doesn't seem logical to me, so I dis- 
agree with them. Can you give me the real 
score and settle this?" 

Roy D. SANDBERG, Comstock Park, Mich. 


I have to agree with your friends—to a 
degree. Actually the push switches from 
side to side, as the terrain and road direc- 
tion vary, and theoretically the two rear 
wheels should each contribute the same 
amount to the motion. But the fact remains 
that it is the right rear wheel that does most 
of the driving. 


Continued 


It's no picnic. Never has been. 


Valley Forge, Meuse-Argonne, Monte Cassino, 
Pork Chop Hill — they were dirty jobs. 
And not without sacrifice. But freedom lived. 
American soldiers have never ducked 
the dirty job. And free men everywhere are 
grateful. But it's never been done for thanks. 
Or gain. Or even glory. 
When freedom cries help, men who have 
known freedom hear the call. And they go. 
It's no fun. But they go. Every time. 


Your future, your decision...choose ARMY. 


Army Opportunities 
Department 200 
Hampton, Va. 23369 


Tell me about soldiering and service 
to my Country. 


Name 
Address - 
et - County. 


State 


STOPS LEAKS IN SECONDS. We stabbed a hole into a radiator protected by the new Anti-leak 
“Zerex” Anti-freeze (left)... and in less than a minute the leak stopped (right). 


Can an anti-freeze 
really stop leaks? 


Here's why DuPont guarantees that new "Zerex" will give 
you radiator leak protection for a full year. 


When a car radiator starts leaking, you stand to 
lose a lot more than your anti-freeze. You'd be 
surprised at how rapidly the pressure in a mod- 
em cooling system will squirt the coolant through 
even a pinhole leak. In a matter of minutes your 
engine overheats—an invitation to all kinds of 
trouble. And repair bills. 

That's why for years many car owners have 
poured a sealer into their car cooling systems 
when they put in their anti-freeze. These sealers 
could do a pretty good job of stopping existing 
leaks. There has been just one catch: ordinary 
sealers quickly lose effectiveness and give little 
protection against future leaks. 

A new kind of sealer. 

The sealing ingredient usually used settles 

out of the cooling liquid. To achieve any sort of 
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preventive maintenance with these sealers 
would mean dosing the cooling system every 
month or so. 

So engineers and chemists looked for a leak 
stopper that wouldn't separate out. It was 
Du Pont who found it: tiny balls of plastic poly- 
mer which “float” and circulate with the cooling 
liquid. When a hole or crack opens in the radi- 
ator or other parts in the cooling system, in a 
matter of seconds the plastic polymer balls col- 
lect, jam together and form an effective plug. 
And, because the plastic balls are smaller than 
the smallest passages in the cooling system, they 
can never cause clogging. 

Why not add the new plastic sealer to anti- 
freeze so the car owner would be protected 
against radiator leaks without ever thinking 


GIVES LASTING 


“REPAIRS”. SEALS FUTURE LEAKS WHILE YOU DRIVE. New "Zerex" 


Here's a close-up of a radiator keeps its leak-sealing ability month after month. In fact, it's 
crack that was sealed by Anti- guaranteed to stop any radiator leak for twelve months. 


leak “Zerex” Anti-freeze. It's 
sealed tight after driving 7,713 
miles and is still going strong. 


about it? That's just what Du Pont did. 

The sealer was added to"Zerex"Anti-freeze, 
making “Zerex” the first anti-leak anti-freeze... 
the ideal coolant for year-round driving. 

Proved in road tests. 

New Anti-leak “Zerex” Anti-freeze already 
has a remarkable track record — in the lab and 
on the road. During its extensive road tests last 


winter, Anti- 


ak "Zerex" was bought and 
proved by tens of thousands of motorists — n 


and tested by a fleet of big-city = 
cabs. After 15,000 tough miles, 
the “Zerex” drained from 
these cabs and installed in taxis 
with leaking radiators. The leaks 
were stopped immediately! 
There may be other anti- 
freezes on the market this year 
with some kind of leak-stopping 
ingredient added, but the oniy 
anti-freeze that nas a full year o? 


consumer testing behind it is Du Pont “Zerex”. 
Guaranteed for a year. 

Du Pont obviously feels that the new Anti- 
leak “Zerex” Anti-freeze is a unique product and 
an effective one. That’s why it’s guaranteed to 
stop—and keep stopping — radiator leaks for a 
full year. If a “Zerex” user develops a radiator 
leak that “Zerex” doesn’t stop, Du Pont will re- 
fund the purchase price of his 
anti-freeze. 

Du Pont is the only anti- 
freeze manufacturer making this 
guarantee. 

PS. Of course, Anti-leak 
"Zerex" Anti-freeze is guar- 
anteed against freeze-ups and 
corrosion, too. Available in cans 
or handy new plastic jugs. 


EPIIT 


Better things for better living.. through chemistry 
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Some of the guys at our advertisingagency wanted 
to find out for themselves if our Better Pouch is 
as good as we say. So they buried one—in the 
middle of the desert. Then five months later they 
dug it up. And smoked the still-fresh pipe 
tobacco inside! How did it stay fresh so long? 
The pouch is sealed. Air-tight. Nothing gets in or 
out. But don't you take our word for it either. 

Get a FREE pouch of Kentucky Club Mixture and 
see for yourself. Just send us the coupon, and 

an empty pouch of what you're now smoking (any 
brand but ours). And get a fresh start with our 
Better Pouch. 


r—-—— FREE OFFER TO PIPE SMOKERS —— — 1 


Mail to: Fresh Tobacco, Box C 
Wheeling, W. Va. 26003 


| Gentlemen: Here’s my ordinary pouch. Now I'd like 
| to try a full-size package of Kentucky Club Mixture 
with that sea/ed-in freshness you promise. 


Name - 


Address 


State. Zip— —— — 


Offer good in U.S.A. only, and expires January 31, 
1970. Sorry, only one to a customer. d 


| 
l 
l 
l 
| 
CS 
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“Say, Smokey—" 
[Continued] 


“My ’64 Ford 352 started knocking o. 
regular gas at 35.000 so I had to switch t 
premium gas. Unhappily, the take-it-out-ana 
run-it-until-you-blow-it-out theory just hasn’ 
worked for me, since I drive at posted limit: 
What to do about this carbon problem 
What happened to the ‘rice-blasting’ the 
ory of several years ago? My dad recall 
removing the plugs, putting a lighted matci 
in the cylinder and turning oxygen into i 
in the old days. This could be a mighty risk; 
procedure. So what alternatives can yoi 
suggest?" 

Don L. WiLsoN, Richardson, Tex 


I know a lot of ways to blow the carboi 
out without pulling the heads, but I don' 
recommend any of them from a safet, 
standpoint—or in consideration of possibli 
engine damage. So I can only recommenc 
pulling the heads. 


“I can hardly hear myself think for th 
excessive wind noise in my 1968 Javelin 
which I bought new. I informed Americar 
Motors customer relations, who referred m« 
right back to the dealer here. He was nevei 
able to correct it and I'm getting tired o, 
riding in a wind tunnel. Thanks for any 
pointers you can give me." 

CHARLES L. RoERSOoN, Weatherford, Tex 


That is a basic design problem. The only 
thing I can suggest, if you can't live witl 
this noise, is to see how many of the 196€ 
model changes you can duplicate on youi 
Javelin that will prove to be economically 
sensible. 


“My ’68 Pontiac Tempest has plaguec 
me for several months with pure gasoline 
fumes that saturate the interior. After three 
tries, the dealer has failed to come up with 
an answer, claiming he has checked every: 
thing. The appearance of the fumes has nc 
set pattern, coming whether the tank is ful 
or not, but is most prominent when climb- 
ing an extended grade. Help!" 

W. EUGENE NICHOLS, Atlanta, Ga 


I think when the tank is filled, fuel leak: 
into the body, and then the fumes are dis. 
tributed by air circulation within the body. 
I believe your best bet is to look for trouble ir 
the tank-filler neck area. 


Got a question on autos? Send it to: 

“Say, Smokey—"'' POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


ELECTRONICALLY 
ANY CAR EVER MADE! 


1# COMPACT or LIMOUSINE 

»^ DOMESTIC or FOREIGN 

w 4,6 or 8 CYLINDER 

¥ 6 VOLT or 12 VOLT 

POSITIVE or NEGATIVE GROUND 


os With New Improved Model BT-162 


DWELL TACHOMETER 


EASY STARTS, OPTIMUM PERFORMANCE and 


l ASSURE: a MAXIMUM GAS ECONOMY with MODEL BT-162 


MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE TECHNICIAN, MODEL BT-162 WILL 
PAY FOR ITSELF MANY TIMES OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER. 


The Model BT-162 will perform the services specified below 
in addition to many other tasks too numerous to mention: 


Assure precise adjustment of points that are slightly 
worn or pitted. 

Indicate the most effective point setting without re- 
moving the distributor cap. 

Read the average dwell of dual breaker points as well 
as individual dwell of each individual set of points. 
Indicate the correct settings for external adjustment 
type distributors. 


Car manufacturers' dwell angle recommendations are 
included in the manual provided with the Model 
BT-162 for all cars including the external adjustment 
type distributors specified above. 


It is no longer necessary to file points to smoothness 
when using the Model BT-162. The instrument will 
automatica ally make allowance for any existing “pitt- 
ing" or "wear." 


To adjust for mathematically correct carburetor ad- 
justment and thus insure maximum gas economy and 


Comes complete, ready to use. Operating manual includes manufacturer's 
dwell angle recommendations for all cars. The manual is yours to keep 


even if you decide to return the instrument. 


quiet engine running, simply use the Tachometer sec- 
tion of the Model BT-162. Read the exact RPM while 
the engine is in neutral position. Then adjust the 
carburetor in conformity with the car manufacturer's 
recommendations as specified in the manual provided 
with the Model BT-162. 

To locate a "miss" you need only disconnect or 
"short" the spark plugs one at a time with the 
Model BT-162 switched to the Tachometer position. 
You will be able to instantly identify which particular 
plug (or frequently its wire lead) is responsible for 
the malfunction. 


Cars with automatic transmissions function efficiently 


only if the fluid pressures are correctly maintained 
and since manufacturer's instructions always refer to 
RPM the Model BT-162 (or an equivalent tachometer) 
is required to properly service automatic transmissions. 
Incidentally, the 5,000 RPM maximum range of the 
Model BT-162 is adequate for all car engines without 


$2995 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


Try it for 10 days before you 


ACCURATE INSTRUMENT CO., INC. Dept. 688 
2435 White Plains Road, Bronx, N. Y. 10467 | 
jains Road, ronx, Am 
buy. If completely satisfied | ^ pie rush me one Model BT-162. If satisfactory 1 agree to pay at | 
remit $29.95 plus postage | ED Eee at left. If not satisfactory. | may return for can- l 
and handling charge. (Ifyou | Nak | 
preferyou mayuseourEASY |  agdress | 
PAYMENT PLAN.) If not com- i City Zane Seat l 
zeg: Ds M 1 Check h d if $29.95 with d 
pletelysatisfied,returntous, | = WAN pay aii shipping and handling charges, Vau sii retain priv- | 
i ige of returning after lay trial for full refund. 

no explanation necessary aa HUURY ia rsecscmcs E: 
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Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Speeders beware! Soon drivers may be monitored by a 
space-age traffic spotter that photographs a speeding 
vehicle’s occupants and license plate, together with the 
posted speed limit, the actual speed, the location, date 
and time. The traffic sentinel, called Orbis by LTV Aero- 
space Corp., is designed either as a permanent installa- 
tion consisting of numerous units spaced over long 
stretches of highway, or as a truck-mounted mobile unit. 
Sensors are embedded in the road; lights and camera are 
enclosed in mailbox-size containers. Signs will indicate 
Orbis’ presence. If the speed limit is ignored anyway, a 
red light will flash in warning. Thus Orbis should dis- 
courage speeding and help cut the accident rate. And for 
any motorists who resent this electronic snooping enough 
to take drastic action, a word of warning: The highway 
units will be armorplated and bulletproof. 


A new “gun” simulates micrometeoroid show- 
ers that our spacecraft may encounter. The 
20-foot-long device, developed by Martin 
Marietta’s space center near Denver, fires 
glass beads smaller than dust specks 24 times 
faster than high-powered rifle bullets. X-ray 
photographs “freeze” the particles a split 
second before they pierce stainless-steel plat- 
ing that models as a spacecraft skin. The aim 
of the “fastest gun in the West” is to help 
spacecraft design. 


Direct broadcast from satellite to home TV 
is the aim of a new Sylvania project. The firm 
will design an advanced satellite antenna sys- 
tem that should permit an orbiting satellite to 
relay four programs simultaneously to modi- 
fied home receivers with a two-foot antenna. 
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Satellite signals must now be picked up by 
97-foot-diameter antennas, and then relayed 
to local stations. The new satellite system 
would use five steerable dish-shaped reflec- 
tors to focus the signal on a limited area of 
the earth—one time zone, for example. It 
would also transmit 1,000 watts of power. 
Present satellites cover one-third of the earth 
at about 10 watts. When can you tune in? 
Perhaps by 1975. 


Eliminate chemical and biological warfare 
agents from the world's arsenal. So conclud- 
ed a United Nations panel of scientists, one 
each from 14 nations of varying political hue. 
Secretary General U Thant called on all 
governments to halt development of these 
“dreaded weapons." If such agents were used 


Continued 


SUPER 6" SPACE CONQUEROR 
Share the wonders of space exploration. Fea- 
tures aluminized & overcoated 6" f/8 ground 
and polished pyrex parabolic mirror accurate 
to !4 wave, 48 F.L. 6X achromatic finder 
scope. 4 eyepieces—48X Kellner, !5" 96X 
& !4" 192X Ramsdens, Barlow to double or 
triple power—rack & pinion focusing mount. 
47-34" aluminum tube. Electric clock drive 
w/manual slow motion control. Setting cir- 


cles. Heavy-duty equatorial mount. Pedestal 
base. Compares v $295-$350 models. 
Stock No. 85,086N 

ay” REFLECTOR TELESCOPE 
Stock No. 85,1 
Stock No. 85, OSON 


$199.50 FOB 


. $84.50 FOB 


3". $29.95 Ppd 


NEW BINOCULAR- TO-CAMERA HOLDER 
Fits any camera for exciting telephoto pic- 
tures. 35-mm camera with 7x50 binocular 
brings distant objects 7 times nearer. Ideal 
for long-range photos of wild life, ships, 
people, planes, etc, Attaches easily. Use 
any binocular or monocular—and camera— 
still or movie, color or black & white. Gray 
crinkle and bright chrome finish. 10" long. 
Stock No. 70,223N.. 12.50 Ppd. 


AL 


MINIATURE WATER PUMP 

Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (25%” x 134") 
electric motor and pump ideal for hobby- 
ists, labs, schools. Pumps continuous flow 
of water at rate of one pint per minute at a 
12" head. With two ''D'' batteries in series, 
will pump up to 24" high. Runs 48 hours on 
battery. Works in 2 directions, Self-priming. 
Stock No. 50,345N .- $2.25 Ppd. 


GRIND YOUR OWN MIRROR KITS 
Featured in Pop. Science Article: 
“Hugh Downs Tells How He 

Builds Telescopes for Fun" —— 
Kits contain fine annealed pyrex mirror 


blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. Build instruments ranging 
in value from $75 to hundreds of dollars. 


Stock No. Diam, Mirror Thickness | Price 
0.003N ~ 3A" $8.00 Ppd. 
15:99 ppa: 
70,005N. . 21.00 Ppd. 
20:006N:: 34:25 r.O.B. 
70.007N: ` 65:85 F.0.B. 


xt E i S 
“FISH” WITH A MAGNET 
Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to 5-Ib. Mag: 
net—drop it overboard in bay, river, lake or 
ocean. Troll along the bottom—your ''trea- 
Sure'' haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
5-Ib. Magnet is war surplus—Alnico V Type— 


Gov't cost $50. Lifts 150 Ibs. on land, 
much greater weights under water. 

Stock No. 70,571N. 5-Ib $12.50 Ppd 
Stock No. 70,570N. 315-Ib . $8.75 Ppd 
Stock No. 70,572N 7%-lb $18.75 Ppd 
Stock No. 85,152N.... 1534-Ib... $33.60 FOB 


KEEP PACE WITH 
` THE SPACE AGE! 


AMAZING 
BARGAINS 


for Fun ° Study? Profit 


EDMUND SCIENTIFIC co. 
300 Edscorp Building 
Barrington, N. J. 08007 


AMER. MADE OPAQUE PROJECTOR 
Projects illustrations up to 3" x 3⁄2"— 
enlarges them to 35" x 30" if screen is 6⁄2 
ft. from projector, larger pictures if screen 
is farther away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. cur- 
rent . . . 6 ft extension cord incl. Operates 
on 60 watt bulb, not incl. Size 12" x 8" x 
41," Wide. Weight 1 Ib. 2 ozs. 

Stock No. 70,199N $7.95 Ppd. 


Eo 
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GIANT WEATHER BALLOONS 
“Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 

Stock No. 60,568N (8° diam.)......$2.00 Ppd. 
Stock No. 60,632N (16° diam.) $7.00 Ppd. 


MODEL DIGITAL COMPUTER 
Solve problems, teach logic, play games, 
Adds, subtracts, multiplies, shifts, comple- 
ments, carries, memorizes, counts, com- 
pares sequences. Colored plastic parts easily 
assembled 12" x 344" x 434" Incl. step by 
step assembly diagrams. 32 page instruction 
book covering operation. Computer language 
(binary system) programming, problems and 


15 experiments. 
Stock No. ..$5.98 Ppd. 
.$14.95 Ppd. 


70,683N 
ANALOG COMPUTER KIT 
Stock No. 70,341N... 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Electric Generator. 
Generates up to 90 volts by turning crank. 
Use in high impedance relays. Charge ground 
and bring up night crawlers for bait or study. 
2 Alnico Magnets alone now worth more than 
original ont m of $15, Wt. 2 Ibs. 

Stock No. $6.95 Ppd. 
Mtd, with kn to demonstrate electricity. 
Stock No. 50,365N . $11.95 Ppd. 


WOODEN SOLID PUZZLES 


Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms—take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ADHI; to solve problems. 
Stock No. 70,205N................. $4.00 Ppd. 


MONEY-BACK GUARANTEE 


Order by Stock No.—Send Check or M.O. 


GIANT FREE CATALOG 


E 148 Pages! More than 4,000 i 
UNUSUAL BARGAINS! 
IE Packed with huge selec- | 
i Paces ena Ra END: 
IE scopem. ‘binoculars, mug. | 
nets, magnifiers, B iocis 
kits, 
I hard-to-get I 
E gain: 
| ilust x For hopby | 
$ ists, experimenters. 
I: schools, try, l 
Mail coupon for FREE Senge: 
| EN tC I 
Building, Barrington, 
| Name. | 
I Address. l 
1 City. State. = 
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ACCOUNTING 
Accounting (U.S.A.) 
Accounting (Canadian) 


Accounting for Business 
Programmers 

Accounting for Mgt. 
Decisions 

Auditing 

Business Law (U.S.A.) 


Canadian Business 
Courses 


Cost Accounting 
CPA Review (U.S.A.) 
General Accounting 
Income Tax (U.S.A.) 
Industrial Accounting 
Junior Accounting 
Office Accounting 
Practical Accounting 
Public Accounting 


Small Business 
Accounting (U.S.A.) 


Starting and Managing a 
Small Bookkeeping 
Service (U.S.A.) 

ARCHITECTURE 

AND BUILDING 

Architectural Drawing 
and Designing 

Architecture 

Building Contractor 

Building Estimator 

Building Inspector 

Building Maintenance 

Carpenter-Builder 

Carpentry and Millwork 


Fundamentals of 
Urban Planning 


House Planning and 
Interior Design 


Mason 
Painting Contractor 


Reading Architectural 
Blueprints 


Review in Architectural 
Design and Practice 

Review of Mechanical 
Systems in Buildings 


ART 

Amateur Artist 

Commercial Art 

Commercial Cartooning 

Illustrating with Options: 

—Magazine 

—Advertising Layout 
and Illustration 

Interior Decorating 

Oil Painting for Pleasure 


Show Card and Sign 
Production 


Show Card Writing 

Sign Painting and 
esigning 

Sketching and Painting 


AUTOMOTIVE 

Automatic Transmission 
Specialist 

Automobile Air Condi- 
tioning Specialist 

Automobile Body Re- 
building & Refinishing 

Automobile Engine 
Tune-Up 

Automobile Mechanic 

Automobile Technician 

Diesel-Gas Motor 
Vehicle Engines 


BUSINESS 
Advertising 
Business Administration 
Business Prac. (Cond.) 
Canadian Business 
Course 
Condensed Marketing 
Direct Mail and Mail 
Order Advertising 
Industrial Psychology 
Inventory Control 
Magazine & Newspaper 
Advertising 
Managing a Retail 
Business 
Managing a Small Store 
Marketing Management 
Marketing Research 
Modern Exec, Mgt. 
Office Automation 
Office Management 
Production Management 
Purchasing Agent 
Retail & Local Adv't'ing 
Retail Bus. Management 
Retail Merchandising 
Retail Selling 


Systems and Procedures 
Analysis 


BUSINESS: SALES 

Creative Salesmanship 

Real Estate 
Salesmanship 

Salesmanship 

Sales Management 


BUSINESS: SUPERVISION 
Basic Supervision 
Industrial Foremanship 
Industrial Supervision 
Management, Sales- 
manship and Sales 
Modern Woman as a 
Supervisor 
Personality Development 
Personnel-Labor 
Relations (U.S.A.) 
Supervision 


CHEMICAL 
Analytical Chemistry 
Chemical Engineering 


Chemical Laboratory 
Techn. 
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Chemical Process Equip. 
Design & Operation 


Chemical Process Op. 

Elements of Nuclear 
Energy 

General Chemistry 

Instrumental Laboratory 
Analysis 

CIVIL ENGINEERING 

Civil Engineering 

Construction Eng'r'g 
Tech. 

Highway Eng'r'g Tech. 

Principles of Surveying 


Reading Highway 
Blueprints 


Reading Structural 
Blueprints 


Sanitary Engineering 
Tech. 


Sewage Plant Operator 
Structural Eng'r'g Tech. 
Surveying and Mapping 
Water Works Operator 


COLLEGE COURSES 
American History 
Calculus Economics 


COMPUTERS 

COBOL Programming 

Fortran Programming 
for Engineers 


Programming for Digital 
Computers 


Programming the IBM 
1401 Computer 


Programming the IBM 
System/360 Computer, 
Introduction 

DRAFTING 

Aircraft Drafting 

Architectural Drafting 

Design Drafting 

Drafting Technology 

Electrical Drafting 


Electrical Eng'r'g 
Drafting 


Electronic Drafting 


Introductory Mech. 
Drafting 


Mechanical Drafting 


Pressure-Vessel and 
Tank Print Reading 


Sheet Metal Layout for 
Air Conditioning 


Structural Drafting 


ELECTRICAL 
Electrical Engineering 
—Electronics Option 
—Power Option 
Electrical Appliance Ser. 
Electrical Appliance Ser. 
with Equip. Training 
Electrical Contractor 


APPROVED FOR 
VETERANS 


Accredited member, 
National Home Study 
Council. 


Convenient payment 
plan. 


Special rates to 
members 
U.S. Armed Forces. 


Electrical Eng'r'g Tech. 

Electrical Home Maint. 

Electrical Home Maint. 
with Equip. Training 

Electrical Instrument 
Tech. 


Electric Motor 
Repairman 


Industrial Elec. Tech. 
Power-Line Design 
and Construction 
Power Plant Operator 
—Hydro Option 
—Steam Option 
Practical Electrician 
Practical Electrician with 
Equipment Training 
Practical Lineman 
Reading Elec. Blueprints 


ENGINEERING 

(Retresher Courses for 
Graduate Engineers) 
Chemical Civil Electrical 
Industrial Mechanical 
Sanitary Structural 


ENGLISH AND WRITING 

Better Business Writing 

English for Spanish 
(U.S.A.) 

Free Lance Writing for 
Fun and Profit 


Introductory Tech. 
Writing 


Modern Letter Writing 
Practical English 
Short Story Writing 


HIGH SCHOOL 
High School Business 
High School (Canadian) 
High School General 
High School Math. 
High School Secretarial 
High School Vocational 
High School College 
Preparatory—Arts 
High School College 
Prep—Engineering 
and Science 
Preparatory Course 
for High School 
Equivalency Test 


MACHINE SHOP 
PRACTICE 


Grinder Operator 

Industrial Metallurgy 

Lathe Operator 

Mach. Shop Inspection 

Mach. Shop Practice 

Metallurgical Eng'r'g 
Tech. 


Multicraft Maintenance 
Mechanic 

Practical Millwrighting 

Reading Shop Prints 

Rigging 

Tool & Die Making 

Tool Engineering Tech. 

Welding Engineering 
Tech. 

Welding Process 


MATHEMATICS 


Advanced Mathematics 
Math and Mechanics for 
Engineering Techn. 
Math and Physics for 

Engineering Techn. 


MECHANICAL 
Mechanical Engineering 
Aircraft and Power 
Plant Mechanic 
Hydraulic and 
Pneumatic Power 
Industrial Engineering 
Industrial Eng'r'g Tech. 
Industrial 
Instrumentation 
Machine Design 
Quality Control 
Safety Eng'r'g Tech. 
Tool Design 
Vibration Analysis 
and Control 


PETROLEUM 

Natural Gas Production 
and Transmission 

Oil Well Technology 

Petroleum Production 

Petroleum Production 
Engineering Tech. 

Petroleum Refinery Op. 


PLASTICS 
Design of Plastic Prod. 
Plastics Techn, 


PLUMBING, HEATING 

AND AIR CONDITIONING 

Air Conditioning 

Air Conditioning Maint. 

Domestic Heating with 
Gas and Oil 

Heating 

Heating & Air Condi- 
tioning with Drawing 

Industrial Air Cond. 

Pipe Fitting Plumbing 

Plumbing and Heating 

Plumbing & Heating Est. 


Practical Plumbing 
Refrigeration and Air 
Conditioning Serv. 
PULP AND PAPER 
Paper Machine Operator 
Paper Making 
Pulp Making 
Pulp & Paper 
Engineering Tech. 
SECRETARIAL 
Clerk-Typist Commercial 
Secretary, Engineering 
Sec'y, Legal Sec'y, Med. 
Secretary, Professional 
Shorthand Stenographic 
Typewriting 


STEAM AND 

DIESEL POWER 

Boiler Inspector 
Industrial Building Eng'r 
Power Plant Engineering 
Stationary Diesel Eng's 
Stationary Fireman 
Stationary Steam Eng'r'g 
TEXTILES 

Carding 

Carding and Spinning 
Dyeing and Finishing 
Loom Fixing Spinning 
Textile Mill Supervision 
Textile Technology 
Warping and Weaving 


TRAFFIC 
Motor Traffic Man'g'm't 
Traffic Management 


TV-RADIO-ELECTRONICS 
Color Television 
Principles & Serv. 
Electronics 
Instrumentation and 
Servo Fundamentals 
Electronics Technician 
First Class Radio 
Telephone License 
Fundamentals of 
Electronic Computers 
General Electronics 
General Electronics with 
Equipment Training 
HI-FI Stereo and Sound 
System Servicing 
Industrial Electronics 
Technician 
Numerical Control 
Electronics & Maint. 
Practical Telephony 
Principles of 
Semiconductor 
Radio & TV Servicing 
Radio & TV Servicing 
with Equip. Training 
Second Class Radio 
Telephone License 
Sound Systems 
Specialist 
Telephony, Electronics, 
and Radio Comm. 


We'll send you 


on any one of 
them...plus 
asample lesson 


ICS is the oldest, largest school of its kind. 
266 courses for men and women. High school, 
business, secretarial, interior decorating, 
engineering. One for you. Direct, job-related. 
Bedrock facts and theory plus practical appli- 
cation. You learn from experts. Diploma to 
graduates. Clip and mail the coupon now or 
write ICS, Scranton, Pa. 18515. You'll receive, 


absolutely FREE, 3 valuable booklets that have helped thou- 
sands. But don't delay. Make your move for a more successful 


future today. 


FREE! 
THE ICS SUCCESS KIT! 
booklets sent 


g booklet on 
succi 


ef your choice. 
3. Sample ICS lessons. 


| C i neret Correspondence Schools 


1n Hawaii: P.O. Box 418, Honolulu: 
1n Canada: Mail to Scranton, Penn 
service handled through IC$ Cana 
in other countries: ICS World, Ltd, 


Division of Intext 


Mail this coupon today—ICS, Scranton, Pa. 18515 N 7570H 


I'm interested in a program of independent study. Send me, 
without cost, your booklet on the principles of success, your 
illustrated brochures on the famous ICS method, and your 
catalog for 


(Select from listing) 
Name. Age 


indicate tAr, Mrs, or Miss) 


Address 

City— State. Zip Code. 
Occupation. Working hours. A.M. to. P.M. 
Employed by. 


C I am a veteran, tell me how I qualify under the new GI Bill. 


SEPTEMBER 1969 ; 27 


Here's the 
inside story 


on exclusive "Scotch" 
Brand features: 


Famous 
“Dynarange” 
Magnetic Tape 
provides highest 
possible fidelity, 
resists oxide ruboff, 
assures long 

tape life 


Precision-molded 
case is high-impact 
plastic, features 
permanent 
ultrasonic 

sealing. 


Anti-friction 


guard against 
uneven tape wind. 


Fixed tape 
guides help 
prevent 
“wow" and 
“flutter” 
often caused 
by imperfect 
roller guides. 


| 


!'SCOTCH!" AND ''OYNARANGE'" ARE REGISTERED TRADEMARKS OF 3M COMPANY. 
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Unitized pressure 
pad conforms to 
recorder head to 

insure better 
tape contact. 


One-piece hub 
locks leader tape 
securely, eliminates 
“bump” in winding. 


Extras: Cassettes are color 
coded to identify recording 
times.at a glance. 30, 60, 


in album-style or postal- 
approved plastic 
containers. C-120 

in album only. 


Helpful booklet, 
"Recording Basics,” 
is yours free with any 
“Scotch” Brand 
purchase from 

your nearest 
participating dealer. 
Or send 25€ in coin 
to cover handling to: 
3M Company, 

P.O. Box 3146, 

St. Paul, Minn. 
55101. 


COMPANY 


$48.00 value Tambour 
Front Cabinet- $27.95 


$30.00 value Cassette 
Cabinet- $16.50 


$14.95 value Tape & 
Cassette Eraser- $7.95 


Free catalog offers savings up to 
40% or more on storage racks, 
cabinets, library albums — with 
tabs from "Scotch" Brand Mag- 
netic Tapes and Cassettes. Ask 
your dealer or write: Market Ser- 
vices, Magnetic Products Divi- 


sion, 3M Center, 
St. Paul, Minn. 55101. 3m 


L 


Science Newsfront 
[Continued] 


on a large scale. the panel said, no one could 
predict how long effects would last nor how 
they might upset the balance of nature. 


The existence of gravity waves has been 
proved after 10 years of patient experiments 
bx Dr. Joseph Weber, a University of Mary- 
land physicist. For years. the scientific com- 
munity has asked: “Has Joe Weber seen 
anything vet?" Now the answer is yes: simul- 
taneous readings from detectors in Maryland 
and Illinois prove gravitational energy can 
travel in waves, just as electromagnetic en- 
ergy does. This is further support of Ein- 
stein's general theory of relativity, which 
predicted gravity waves in 1916. Einstein 
thought thev would never be detected, how- 
ever, because they must be so feeble. 

Dr. Weber reasoned that large astronom- 
ical bodies might generate gravity waves just 
strong enough to be sensed by extremely deli- 
cate equipment. His detectors are massive, 
one-ton solid aluminum cylinders, in which 
gravitv waves produce minute oscillations. 

Dr. Weber's work has opened a fantastic 
new frontier in physics and astronomy. It 
may help us solve the riddles of the quasars 
and pulsars. and even of the universe itself. 


What killed a Sealab 3 aquanaut last Febru- 
ary? The experiment in underwater living, 
part of the Navy's Man-in-the-Sea project, 
was suspended when Berry L. Cannon died 
after a 600-foot dive off the California coast. 
Preliminary reports held that a defective 
breathing apparatus had suffocated the diver 
with carbon dioxide. But Sealab's medical of- 
ficer, Paul G. Linweaver, said that Berry 
would have realized his equipment was 
faulty. and saved his life, if he had not been 
suffering from extreme cold caused by breath- 
ing helium under pressure. Sealab aquanauts 
worked with a gas mixture containing helium, 
which drained their bodies of heat quickly. 
By the time divers reached the bottom, Dr. 
Linweaver said, they were so cold that the 
48-degree Sealab habitat felt balmy. 


A fabric that will neither burn nor melt at high 
temperatures has been developed by the Air 
Force Materials Laboratory. It is made from 
a new polymeric fiber, PBI. that can be knot- 
ted or woven into fabrics, webbings, tapes, 
ribbon, or sewing thread. Even in an atmo- 
sphere of 100 percent oxygen, PBI will burn 
only slowly. Nylon and Nomex fibers, which 
are used in flight clothing, either burn or melt 
in air, are uncomfortable when worn for long, 
and build up large amounts of static elec- 
tricity. Designers hope that PBI may help 
avert disastrous aircraft and spacecraft fires. 

Continued 


FOR MEN WHO NEED WEATHER | 


RADIO SHACK 


Invents the 
World's 
7st and Only 


Instant 
Weather 
Radio 


Touch— Pre-Set 

Touch— It's ON It's OFF Controls 
Unique 3” Square ] 95 
‘Talking Barometer” b 


From your desk or deck—monitor the new 
U.S. Gov't 24-hour VHF weathercasts on 
162.55 MHz with a palm-size cube radio that's 
battery-operated and PRE-SET for instant 
automatic listening. Invented by 47-year-old 
Radio Shack for its brilliant "Realistic" line. 
Volume, fine tuning controls hidden under the 
set! Just touch the Play Bar to turn on and off! 
Rosewood details. Solid state circuit. An unu- 
sual and inexpensive gift. 


AVAILABLE COAST TO COAST 
IN 600 RADIO SHACK STORES* 


* See phone book. Or order by mail. 


ree Color Catalog: 


See what's really new in atalog 


RADIO SHACK 
DIV. OF TANDY CORP. 

EAST: 730 Comm. Ave., Boston, Mass. 02215 

MID: P.O. Box 9027, Ft. Worth, Texas. 76107 

WEST: 7340 Lampson, Garden Grove. Calif. 92641 


C Weatheradios @ 14.95 Postpaid 
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CI FREE Radio Shack 1970 Catalog Dept. ZL 
Name (print). 
Street. 
n State__Zip. 


Science Newsfront 
[Continued] 


A smoke converter to take the sting out c 
diesel exhaust fumes has been developed b 
Georgia Tech’s Engineering Experiment Sta 
tion. It cuts smoke production by one-thirc 
eliminates chemicals that produce eye smart 
ing and nausea, and gives the exhaust an en 
tirely different smell—that of freshly mad 
popcorn! 


Called a microcalorimeter, a heat-sensing de 
vice of extraordinary sensitivity has beei 
developed by Mound Laboratory, operate 
for the Atomic Energy Commission by Mon 
santo Research Corp. It has measured th: 
temperature fluctuations near an ant as i 
flexed its antennae. In periods of peak activ 
ity, the ant generated about 16 millionths o 
a watt of power. This is 1,600 times the mini 
mum power the device can detect! 


Exploding balloons may stop tornadoes ir 
their tracks, according to Dr. C. C. Chang o: 
Catholic University of America. His labora 
tory studies of the violent storms, using £ 
model “tornado-in-a-test-tube,” show that 
their characteristic funnel can be destroyed il 
the partial vacuum inside is broken, even 
briefly. Dr. Chang placed a spinning balloon 
filled with gas alongside the axis of his lab 
tornado's funnel. When an electric spark ex- 
ploded the balloon, the rapidly expanding gas 
broke the funnel into two pieces and prevent. 
ed its reformation. Dr. Chang plans to launch 
balloons against genuine twisters in the next 
year or two. 


The human voice can now be reproduced at 
double normal speed without distortion. An 
electronic speech compressor built by the 
American Foundation for the Blind from 
data supplied by Bell Laboratories plays 
back speech at 320-340 words per minute— 
equivalent to a reading rate—without the 
Donald Duck effect that results from simply 
speeding up a recording. The breakthrough 
is a boon to blind persons who now spend 
much time acquiring information from re- 
cordings. 


Want to spot a diamond in the rough? A new 
instrument being tested at the De Beer’s 
Finsch mine in South Africa should do the 
trick. It plays X rays over freshly mined 
gravel passing over a special sorting table 
The radiation causes any diamonds in the 
gravel to twinkle, and the scintillation acti- 
vates a photoelectric cell, which directs a jet 
of compressed air at the gem. The blast of 
air blows the diamond off the table and intc 
a container. Savings to the industry: a spark- 
ling $12 million a year. & 


you're working much too hard. 


The friction-free magic of TEFLON-S 
means handsaws don't bind, putty 
knives don't drag, pruning shears 
don't gum up, snow shovels don't let 
ice and snow build up and power saw 
blades last longer and cut cleaner. 
They all clean up like a snap, and re- 
sist rusting. 

TEFLON-S lends the same ease to 
grass clippers, anvil pruners, hedge 
trimmers, wall scrapers— and who 
knows what next? 

When you see the TEFLON-S Qual- 
ity Seal on a tool you know that the 
coating definitely contributes to its 
performance, and that the coating 
meets Du Pont's tough standards. You 
can have confidence in it even before 
you use it. 


Look for the TEFLON-S seal on 


tools in your hardware store. 
*Reg. U.S. Pat. Off. for Du Pont's non-stick finishes. LY 


Weller's New Soldering Gun: 
Choose Your Head 


Wes you believe a soldering gun that 
heats in five seconds and weighs only 
seven ounces? I've just finished assem- 
bling a kit using the new Weller Temp- 
matic, and found it lives up to its claims. 

Like most electronics buffs, I've always 
wanted a soldering tool that combined the 
quick-heating action of a transformer-type 
gun with the convenience and light weight 
of a soldering pencil. I've tried just about 


Interchangeable Powerhead is easily removed, using 
ejector button on top, and just as easily replaced. 
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every new one on the market. I'd be 
stumped if pressed to think of any way to 
improve on the performance of the recent- 
ly introduced 'Tempmatic. 

Two plug-in Powerheads are available 
—a 150-watt, 700-degree, %6” chisel point 
is standard and a 600-degree, 1%” conical 
point is optional-and more are coming. 
An ejector button makes it easy to switch 
Powerheads. Time-tested Weller magnet- 
ic automatic temperature control is built 
into the Powerhead, preventing the tool 
from overheating. 

The integral points have a special plat- 
ing that, combined with the temperature 
control, seems to eliminate pitting and 
need to dress the tip. After hundreds of 
solder connections, the tip on my gun is 
still shiny and smooth as new. 

The gun fits the hand nicely and is well 
balanced. Its trigger turns the heat on and 
off. The slender, stainless-steel barrel has 
a long reach, making it easy to work in a 
crowded chassis.—Hubert Luckett. 


new FIMC O 


HOME ENTERTAINMENT 
DISTRIBUTION WIRING SYSTEM 
FOR DO-IT-YOURSELFERS 


P 


i Everything needed to wire 
- your home for multiple set re- 
WK-75 75 ohm ception — in easy-to-handle kit form. 


H 
HWK-300 300 ohm 
Q For Color TV - UHF/VHF @ Black & White TV @ FM/FM Stereo 


Turn your whole house into a home entertainment center. Operate up to four 
sets, or be able to move your entertainment equipment from room to room. 
Kit includes all necessary parts, fittings and instructions. 


Please send free brochure 20-520 on FINCO HOME TV 
DISTRIBUTION KIT. 


PM. 
GZA THE FINNEY 


I 

I 

f | 
F//V/CO COMPANY | “™ 

| 

| 


5] 34 W. Interstate Street, Dept.ps.9 | Address 
Bedford, Ohio 44146 City. State. Ip 
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- = mm um 
- AMERICAN MACHINE & TOOL CO., Dept. P333, Royerstord, Pa. 19468 
FANIA Please send me the units checked. Payment in full enclosed $....... 
| or $3 deposit each item enclosed, balance C.0.D. [- | MUST BE FULLY 


C] Precision Ball Bearing Spindle at $5.00 (Lathe at $9.85 
pa ma um 
scale power tools of heavy duty 10096 cast iron 
ents provide added efficiency, accuracy, savings. makes coves and 


‘SATISFIED OR WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND, 
ti Belt 4.95. 
U 9 We questions ial M UA 
4 C) Standard Rip Fence at $3.50 C) Mire Gauge for sander 
D Jointer Planer at $19.95 O Face Plate at $: 
DIRECT FACTORY OFFER AND REVOLUTIONARY 
and steel. Streamlined design reduces weight, 
Parts made, assembled, tested, packed right in our % | om. $ 95 factory. 


C) Long Rip Fence at $4.50 atsi 
H 2.50 
WiTH THiS D Drill Press at $29.95 D Turning Chisels at $4.95 P oco? 
G.E. Motor C) $18.80 (with other.item) CI $24.85 (purchased separately) QUALITY Mr 
PATENTS decrease costs, increase efficiency. Full 
cuts material and production costs. Special pat- 
, : ny. Wt. i 
own factories shipped direct... save store profits. Ibs. Includes completely i 


j 
ENDORSED BY AMERICA'S t assei 

Pda TOP MAGAZINES... . Here > with round cart T 

is what the editors say: j , . RIP FENCE, if desired, fi r 

“A good bit of sound ; A 7 ignment, $3.50 addy’ 


ginie UM: 2 PRECISION BALL 

neering.” Popular 4 - mercial 

Science; “(saw) boasts 1 Service, $5.00 adi’ 
many features of big- 
er brothers.” Popular 
lechanics; “Amazingly 


You must be fully satis. 
fied. If not, return in 10 
days, freight collect. 
Money promptly 
refunded 


in full. Merahi Workbench; 
"Highly substantial con- 3 Y. hp. 
struction, sturdy enough for production line use.” k act larger motor, 
Industrial Woodworking. And Workbench awarded T. Ignment at 


removi 
these tools their coveted “Work Tested” Seal. e rade, saw insert 


OVER A MILLION USERS confirm their precision, ur : e po” beate mitre 
versatility and rugged performance. ? $3.5 ler work alignment; 
K 1O-YEAR FULL SERVICE GUARANTEE . . . Any He PLANS Use as ild) $4800 


part or parts of any AMCO power tool (except 
motor) which may become inoperative for any 
reason within ten years after the purchase date 
will be repaired or replaced by the factory without 
cost to the purchaser. Your only cost: for postage. 


FULL 
LONG, 4%” 


$1925 


fob. factory. Wt.: 19 Ibs. 
bur, ET. us pese at Professional power laning 

s. E te ano T i pn eee [7h (n ore accurate pe ral etts, 
Turns wood, plastic. Sturdy cas eon wi DOES, THE Wo ime 
thrust cup be pn fits any motor. ' ha i 
ius — j 09-50*. Hardened, pond sped steel 

ds. Balanced cul 

E Hiss aur. fovea FULL SERVICE GUARAN' 


PRECISION 


SANDER. MES wii. DRILL PRESS 


|| cast iron and steel 
factory. Wt. 15 Ibs. " T 
attachment incl. disc {o.. fac! 99 
$1495 ie Sander and cast table (tits 0-45": wie $9095 
ET ERS ...The world’s most talented belt E re ak e 
y x 36" sanding belt, Vv. —" 


ley 

- Rorizontal to 
indie. Changes from 

mises E hp or larger iic 

10-YEAR FULL SERVICE GUARANTEE 


DOES WORK OF $90 ‘ity precision unit with th of 
more. industrial quality p d raises, lowers, Depth o 
Standard features, many ese tot 'on-or.off table drilling, 


16". Pre-set to am s 
throat frontal drilling. 10° FULL SERVICE 


BRAND NEW @ MOTOR Pire. 18" Fitton / FORAULOS ABOVE MACHINES WT. 17 LBS. 
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— 2A: 


THE ONLY 


COLOR TV 
TOTALLY 
ENGINEERED 
FOR TRAINING 


BUILD + TEST* EXPLORE All this is yours — from Achievement Kit, to solid state Radio, to training- up Color 
TV set— when you enroll for NRI's TV-Radio Servicing course. Other courses equally complete. Unique train- 
ing methods, “bite-size” texts, many personal services have made NRI the leader in its field for over 50 years, 


NRI Programmed Equipment Gives You Priceless Confidence, 
Makes Learning TV-Radio, Electronics Fast and Fascinating 


,NRI pioneered the idea of supplying home- 
study students with custom designed training 
kits to give practical on-the-job experience as 
you learn. Today, NRI's “3-Dimensional” train- 
ing can't be equalled. You get more value — 
from the exclusive Achievement Kit sent the 
day you enroll, to *bite-size" texts and custom 
training equipment. Learning TV-Radio, Elec- 
tronics or Communications at home is easy, 
exciting, the NRI simplified, dramatized way. 


BE A SKILLED TECHNICIAN IN AMERICA'S 
FASTEST GROWING INDUSTRY 


Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
cess opportunities available right now in the 
high-pay world of TV-Radio Servicing, Broad- 
casting-Communications and Industrial-Military 
Electronics. With NRI technical training, you 
can take your choice of a wide variety of career 


CASH IN ON THE BOOM 
IN COLOR TELEVISION 


The NRI TV-Radio Servicing course 
includes your choice of black and 
white or color TV training equipment. 
Color TV needs thousands of trained 
men to keep pace with millions of sets 
being sold every year. NRI prepares 
you quickly. Cash in on the boom. 


Mail insert card for | 


your FREE NRI = 


bolor CATALOG a 


No salesman will call 


openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 


MAKE $5 TO $7 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 


Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a 
better one, and earn $5 to $7 an hour extra in 
spare time while you train, fixing sets for friends 
and neighbors. NRI shows you how. Equipment 
you build and keep becomes useful in your work. 


STEP UP TO BETTER PAY, A BRIGHTER FUTURE 


NRI can help you, but the decision to act must 
come from you. Decide now to move ahead . . . 
mail the postage-free card today for your FREE 
NRI color catalog. No obligation. No salesman 
will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 


APPROVED UNDER GI BILL 


If you served since January 31, 1955, or 
are in service, check GI line on postage- 
free card or in coupon. 


JOB AND BUSINESS. Í 
OPPORTUNITIES IN. f 
ELECTRONICS 
COMMUNICATIONS 
RADIO-TELEVISION 


Burred roller roughens walls. Slipped onto 
an ordinary paint roller, this pointed-steel 
scarifying sleeve should make it easy to 
gouge and roughen wall surfaces quickly 
and uniformly. It's intended mainly to flat- 
ten the bulges in wallboard and provide the 
necessary tooth for a plaster coat. But it 
might also be useful for preparing papered 
or previously painted surfaces. 
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New Ideas 
from the 
Inventors 


DRAWINGS BY 
DANA RASMUSSEN 


Lifts increase harbor space. 
Water-filled docking basins, 
according to this recent pat- 
ent, could greatly increase 
the number of mooring berths 
in good, but crowded, harbors. 
Each of the raised levels 
would hold enough water to 
float the docked boats; an ele- 
vator with lock gates and an 
adjustable water level would 
ferry boats from surface to 
slip level. In winter, the upper 
levels could be drained for 
drydocking. 


Wagon back converts pickup. The back as 
well as the front of a modern pickup truck 
could double as a family car if it had a slip- 
on body like this. Prongs in the lightweight, 
molded-plastic cab section would lock into 
stake openings in the sides of the truck. 
Passenger seats would slide in on floor rails, 
and access steps would drop down from the 
tailgate. Continued 


MODEL 930 


PROFESSIONAL ELECTRIC HAND PLANE 


e CUTTING WIDTH: 24” 


MODEL 521 e FULL 16” SHOE LENGTH 
VARIABLE SPEED e EXCLUSIVE AIRSTREAM CHIP EJECTOR 
JIG SAW MFG. SUGG. LIST— $49.95 


© 0-2800 1” STROKES-PER-MINUTE a, 

e EXCLUSIVE "MIND READER" S 
SWITCH 

© 7 BLADES INCLUDED 


MFG. SUGG. LIST—$34.95 


WEN See your nearest WEN dealer for special sav- 
ings on these two "'tools of the month." 
Compare quality — unique features — special 


Special prices 


All WEN tools and soldering guns are 100% 
Tool American made to insure highest quality 
standards. 
For the best in industrially listed home work- 
Val ues For Shop tools and soldering guns—Just Say Wen. 
(S N 
September (UG) 


Ly 


WEN PRODUCTS, INC. 


5808 NORTHWEST HIGHWAY, CHICAGO, ILLINOIS 60631 312/763/6060 
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Picture hides let-down table. Hinged into a 
wall recess or shadow box, this let-down 
table would save valuable floor space and 
decorate a room when it wasn't working. A 
sturdy picture frame, hinged and braced to 
the table top, would serve as the outboard 
support. With legs provided on the other 
side, the table could be freestanding, too. 


More New Ideas from the Inventors 


a compact backpack, this simple box struc- 
ture would provide a fisherman with places 
to rest himself and to hold one or more rods. 
Holes in an upright board would accept rod 
handles; a notched upright would support 
the poles. Between them they'd allow a wide 
choice of rod angles and elevations. 


Water tower rolls to site. Hauled to a con- 
struction area, a cattle range, or any other 
place where water is needed, this tanker- 
trailer could be quickly converted into a 


water tower. Built-in hydraulic stilts would 
raise the one-axle trailer to permit gravity 
to discharge water through the forward spout 
in the hitch assembly. 


a .; Pickup cab—No. 3. 
thaniel Hunter, Fort Lauderdale. Fla. 

No. 3,379,144 to Robert Ellis, Solana Beach, Calif.; 
Fisherman's seat—No. 3,359,998 to J. J. Gamble, Kings- 
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tree, S.C.; Mobile water tower—No. 3,352,461 to Adolfo 
Dascanio, Los Angeles. 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington. D.C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient. address him (bv name and patent 
number) in care of the Commissioner of Patents. 


ELECTRONICS DIVISION 

Train with the biggest, most exciting 
package of electronics kits ever offered! 
Beautiful new Color TV kits included 
in color TV courses. No kit deposits — no 
extra cost. All-new Communications and 
Industrial Electronics Kits & Courses — 
put you two steps ahead of tomorrow. 
Check coupon for choice of Project Meth- 
od Courses and New Free Color Catalog. 


MECHANICS DIVISION 

NTS makes you a skilled mechanic in a 
hurry! Gives you professional test instru- 
ments at no extra cost—everything you 
need to be a pro! Special "Speed-Shop 
and Performance" lessons included at no 
extra cost. Four Big Pay fields to choose 
from. Service your own car— work on 
others to earn while you learn: Check 
the coupon for new catalog. 


AIR-CONDITIONING Refrigeration Division 
A wide-open field for the man who has 
what it takes. And NTS opens it up for 
you — fast and easy! Trains you how to 
handle the big jobs! Start your own busi- 
ness with any of the three courses in 
this division. We give you the tools, 
tester, and instruments you need at no 
extra cost. No kit deposits! Check the 
coupon below and get rolling! 


HOME APPLIANCES DIVISION 

Dig deep into the Major Home Appliance 
repair field for the BIG money! NEW, 
EXCLUSIVE! THE NTS CIRCUIT-TRAINER! 
Shows you the ins and outs of major 
appliance circuitry. Makes training a 
snap. Puts you in line for a piece of the 


ame ^ 2 * *3 jbillion-dollar appliance repair-field. New 
| Kits! New Catalog. Check coupon for 


ni, el 
ies l | earn-while-you-learn courses. 
HIGH SCHOOL AT HOME 


National offers accredited high school programs, 
Take only d. need. ep at your own pace. 
Everything included at one low tuition. Check special 
High School box in coupon for full information and 
FREE catalog. 


NATIONAL EE? SCHOOLS GY wg 


Please rush FREE OPPORTUNITY BOOK and SAMPLE LESSON on course checked. 


YOU CAN HAVE THE 


WORLD BY THE TAIL 


With NTS Project-Method Home Training, you 
can do it. In fact, NTS has helped over a million 
men greatly increase their incomes And, we've 
been doing it for over a half a century. Let 
NTS help you now. We Provide you with new 
kits that make it exciting to learn. We send 
you professional test equipment, tools and 
instruments, SO you can earn extra money 
during your training. In as little as 6 months 
you re ready to step up to a much better job, 
more money, more security. Mail the coupon, 
me No re No salesman will call. 
ome-Training will 
hee g lead you to the big 


J ELECTRONICS DivisioN AUTO-MECHANICS DIVISION I 
SEND FOR O Master Course in Color TV Servicing [ Master Course in Auto 

FREE BOOK & [| 3 Color TY Servicing & Truck Mechanics [| 
C] Master Course in TV & Radio C Automotive Mechanics 

Servicing Cj Truck &Heavy Duty Mechanics B 


SAMPLE LESSON 


CLASSROOM TRAINING AT LOS ANGELES 
You can take Classroom Training at Los Angeles in 
Sunny Southern California. NTS occupies a city block 
with over a million dollars in training facilities. 


Accredited Member 
National Association 
of Trade and 
Technical Schools, 


NATIONAL 


WORLD-WIDI 
4000 So. Figueroa St., Los Angeles, Cal. 90037 


Technology 


C Basic Electronics 


I c Home Appliances 
p Servicing 

C] Handyman 
J Appliance Repair 


C) Practical TV & Radio Servicing 
I Ci Master Course in Electronic 
[| ... Communications 

O FCC License Course 
[| [ Master Course in Electronics 


[| O industrial and Automation Electronics 
I O Computer Electronics 


I HOME APPLIANCES DIVISION 
|| CHome Appliances Master (Dept. 202-99) O High School at Home 
Technician's Course 


AIR CONDITIONING] REFRIGERATION 
HEATING DIVISION 
O Master Course in Air [| 
Conditioning, 
Refrigeration & Heating [| 
O Air Conditioning & Heating] 
O Refrigeration I 
HIGH SCHOOL DEPARTMENT 


C] Engine Tune-Up & Electricity |] 


AGE [| 


NAME 
ADDRESS 
eim 
Fill in Zip Code for fast service 


STATE 


` D Check if interested in veteran training under the new GI Bill. 
& O Check if interested ONLY in classroom training at Los Angeles. 


cee eS eS eS A— e un X m: eee 
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Proven against complete sets 
of two-ply tires that came on most '69 car 


_ „Results of these tests against two-ply 
original equipment tires for most 1969 cars 
showed that you'll get twice the mileage 
with the new Atlas Plycron 2 plus 2* 


Polyester/Fiberglass construction 

We put fiberglass belts on a rugged 
Vicron polyester cord body. This tough 
"tread-saver" construction helps reduce 
tire scuff and squirm. So the tread lasts 
twice as long—for 100% more mileage. 


Qur safety pluses! 

Our combination of fiberglass belt 
and blended chlorobutyl liner gives yo 
extra resistance to cuts and punctures 
Roll into your Atlas dealer. And roll o 


Zzr»2 


Atlas Tires Batteries « Accessones 
Sold at over 50,000 leading service stations. 


BEST BY CAR 


“Plyeron,”” 


Trademarks “Atlas,” 
“Vieron™ Reg, U.S. Pat, Of. 


Vieron 
*Tradem: 
© 1969 Atlas Supply Company 


Detroit Report... 


sun 
pening: The 


reason is that Chevy Ln 
Bunkie Knudsen went to 

Camaro into production for 
Ford's answer? Look for a 


Ford's mini-compact car plans are unsettled. 
'The proposed car no longer carries the code 
name Phoenix; it has been renamed Special 
Maverick. Ford cost analysts are worried 
about high costs of production. And the 
stylists are getting the blame. Special Maver- 
ick side panels have a severely rounded 
shape. That means glass must be rounded, 
doors must be built large and still have the 
strength to maintain design clearances. Oth- 
er modern styling touches further compli- 
cate assembly and design problems. One re- 
port says the car will cost just as much to 
build as a full-size Ford; the only economy 
will be in savings on materials. Only one 
body style is planned—a two-door sedan. Un- 
like the General Motors' XP-887, which will 
be built in an all-new plant, Special Mave- 
rick assembly will use existing production 
facilities. 


Chrysler's small-car plans are up in the air, 
too. Final plans for drive train, chassis, as- 
sembly plant are still not decided. Chrysler 
got a late start in the mini-compact race, and 
it looks like it will introduce its small car at 
least a year behind Ford, GM, and American 
Motors. Right now Chrysler leans toward 
using a drive train imported from one of its 
subsidiaries in Europe, especially the engine 
used in the Rootes Arrow and Alpine cars. 
Under this plan, bodies would be built in the 
U.S., major mechanical components would 
be imported, and the car would be assembled 
in the U.S. Chrysler would keep costs down 
by using existing machinery as much as pos- 
sible while at the same time providing more 
business for its European companies. Plan is 
not final. In fact, the whole small-car project 
could be wiped out at any time if Chrysler 
can't get costs down to level of imports. 


Long, drooping hoods and front fenders will 
be a styling trademark of Ford products in 
the early "70s. This shows up in the 1970 
Torino and Montego, and is carried through 


That's almost like 
morning. Yet 


'69 Comaro will continue unchanged through 
introduction time but is to be replaced 
radically restyled Camaro = 


a 
next year (as a '70%). The 
intended '70 Camaro when 


Forana and tried to rush the planned '71 
a mi. 
Apo. 70% Mustang! 


in the completely restyled 1971 (7012?) Mus- 
tang. Mustang's new front end is longer, 
wider, and has more downward curve to it 
than the present model. The grille is a throw- 
back, though. It will have a horizontal bar 
dividing the grille with a rectangular bracket 
at the center housing the familiar galloping 
Mustang, very similar to the original Mus- 
tang grilles. The fastback model in the 1971 
Mustang will have an extremely flat roof with 
little drop towards the rear. The high back 
end will give the car a dropped-off look. Ford 
stylists call it the “flatback-fastback” design. 


Frame-and-body vs. unit construction, which 
is better? The battle still rages between pro- 
ponents of each design, and Detroit’s future 
products will show the results. Chrysler, now 
using unit-body exclusively, is leaning toward 
frame-and-body for its bigger cars in the fu- 
ture. That would affect Plymouth, Dodge, 
Chrysler, and Imperial, but the decision will 
involve a huge amount of money and won’t 
take effect for another three years. General 
Motors is thinking of a switch too, only the 
other way. The GM intermediates now built 
with separate body and frame could switch 
to a hybrid system similar to Chevy Nova or 
Toronado within two years. The hybrid com- 
bines part frame, part unit body in one de- 
sign. Meanwhile, Ford has gone to a frame- 
and-body from unit construction on the ’70 
Lincoln and is planning to do the same with 
its intermediates for 1972. 


Pontiac has discontinued its OHC six. Low 
production volume did not warrant cost of 
a separate engine line for this fine unit, and 
Pontiac now joins Buick and Olds in buying 
their sixes from Chevy. And next year, prob- 
ably, Chevrolet will bring out a new OHC six. 
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SUPERIOR QUALITY. e SOLD ONLY BY MAIL 


Hard-to-Find TOOLS 


A.—WHAT THREAD IS THAT 
SCREW OR NUT? Easy, accurate! 
Merely select blade that fits against 
thread and read number of thi 
per inch stamped on blade. Avo 
mistakes, costly ruined threads due 
to misfits. Gages are all steel for 
Pivoted, locking blades. 
ED AND 


iG R 
ICAN 60* THREADS (N.C. (U.S.S.) 
and N.F. (S.A.E.) and pipe). 5! 
Fen] 4.84 threads per inch 
5 ppd. GAGE (not shown) for 


TOOL FINDS OF THE MONTH 


B.—FINEST RUST REMOVER MADE. Attacks 
only rust. Harmless to metals, wood, cloth, plastic, 
plating, normal skin, etc. Non- flammable, ordor- 

e. Concentrated—8 oz. makes 10 qts. Easy 
—just soak rusted articles, rust vanishes. 8-0z. 
bottle, $2.50 ppd. 


C.—GENUINE DIAMOND GLASS CUTTER. Now you can easily 
cut any glass or mirror up to “a” thick. Requires little skill. Head 
swivels y locks rigid. Outlasts dozsms of ordinary cutters. $6.50 
ppd. (2 for $11.95. 


MONEY BACK GUARANTEE ON ALL ORDERS 


VERSATILE POSITIONER 
holds objects at just-right angles 
for difficult soldering or gluing. 6 


YOUR PERSONAL LATHE -UNIMAT 


But it's a lot more than a lathe-also does milling, bor- 
ing, grinding, drill press and jig saw work with metal, plas- 
tics or wood. Small enough for table top, extremely ac- 
" curate and easy to use. Only $139.50 complete 

sp? ready to operate. Write for free literature to 
American Edelstaal Inc. 
Dept.AI9,, 350 Broadway, 
New York, New York. 


Transistor 

Radio with 
! Battery 

$170 


HOME-IMPORT 
BUSINESS-Make Big Profits 
f New Drop Ship Plan offers you 


Calendar 
- Watch $2.44 first day profits! Deal direct 
with overseas sources at prices 


shown. Dazzling bargains with 
no investment. Full or spare time, 
Write for FREE BOOK today to... 


MELLINGER, Dept. (2249, 1554 S. Sepulveda, Los Angeles, Ca 90025 


R, Repacr aug watch 


2 
. . SWISS OR AMERICAN 


Unique. modern Sweazey System starts you 
making repairs right away, Develops skill 
step by step at home spare time. 
Dioma awarded. Free sample lesson. No 
vblizarion. 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 499, Fox River Grove, Illinois 60021 


ball joints for complete adjusta- 
bility m" all directions, at all an- 


" long. Heavy, 
$5.95 ppd. Re- 
lamps 10¢ ea. 


ORDERS SHIPPED SAME DAY 


E.—WOOD CARVING SET. 
Six professional shapes. High 
carbon manganese alloy blades, 
hardened to Rockwell C 57-58 to 
hold an edge. Comfortable bright 
lacquered genuine cherry han- 


dies. Finest quality. Over all 
lengths about 5/2"-634". Set of 
6, $9.75 ppd. 

F. — GENUINE ARKANSAS 


SHARPENIKG STONE. Smooth, 
for finest edges, yet fast cutting. 
Ideal for sharpening knives, chisels, 
surgical instruments, etc. Excep- 
tionally flat surface for uniform 
sharpening. Use with oil or water. 
About 5" long, 2" wide, 54” thick. 
Faiqueros hardwood case. $6.75 
ppd. 


FULLY ILLUSTRATED CATALOG 25¢ (Free with order) 


BROOKS ONE CO 


RIVER ROAD, WORTHINGTON, MASS. 0109! 


| ] The Brookstone Co., 9922.A River Rd., Worthington, Mass. 1098 | 
IOADOBOCODCECOF CO cioe | 
Enclosed Find Cash, Check, M.O. | 
ee l 
| DU A dd aM | 
City. l 
i Sta Zip. | 
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TO A 
HIGH-PAY CAREER I 
IN MOTEL MANAGEMENT 


NOW.—regerdless of your age or present occupation you can 


qualify for high-pay positions in the fast-growing motel indetter: 
New motels must have trained managers, assistant managers, 
restaurant managers, etc. AMS is the ONLY management tr 
program developed and supervised by one of America’s largest 
motel chains. It's program practical, simplified and designed 
for rapid completion in spare Does not interfere with pre- 
sent job. National placement assistance too! Join the many 
AMS graduates now enjoying hap and security in glamor- 
ous motels throughout the nation. Mail the success coupon below 
for information on how you may also enjoy big opportunities 
and rich rewards in motel management. 


MAIL THIS SUCCESS COUPON NOW 


AMERICAN MOTEL SCHOOL B-1 
105-107 Campbell Ave., SW 

Roanoke, Virginia 24011 

Name 
Address 


City 


Start 


You Schedule the Orders 


while Your Servicemen Bring You 


$18 an hour gross profit 


Yes, that is your hourly gross profit from the work of only three servicemen 
f. at "national-price-guide" rates. And this is much easier to do than you think, 
We show you how . . . step by step. Duraclean dealers find it is easy to gross 96 
per hour on EACH serviceman plus $9 per hour on any service they themselves 
render. Your income is limited only by the number of servicemen you employ. 
The 24 page illustrated booklet we'll mail you (with no obligation) explains how 
most of your gross profit becomes a clear net profit to you. 


while Continuing Present Job 


We furnish all the equipment... and help finance you 


Tf you've wanted to be your own boss... 
to be financially independent ... have a 
growing business, now YOU CAN. 

Many men have said to us, "I can't 
afford to give up my job till I know I have 
a sure thing ... a sound business that will 
provide both sccurity and a better way of life. 

That made sense. So we built such a 
plan. Now hundreds of men have upped 
their scale of living with a Duraclean deal- 
ership. You don't experiment. You use 
tested, proven methods. You have our back- 
ing and know-how. 

You keep your job while a customer list 
grows. When your business profits exceed 


It's Easier than You Think to Start Your Own Business 


In our illustrated booklet, you'll see the 
way we show you step by step how to 
que get customers . . . how recommen- 

ations multiply customers. 

Your carpet and upholstery service not 
only cleans it enlivens fibers... revives 
dull colors, raises pile. It eliminates soak- 
ing and fiber breaking from machine sc 
bing. Mild aerated foam lightly applied 
lifts dirt, grease and unsightly spots. Cus- 
tomers become your best salesmen, 


your job salary, go full time lining up jobs 
for your servicemen. 

Would you like this? Don't guess. Don’t 
decide now. Mail the coupon so you'll 
have facts to decide wisely ... and KNOW 
if this is what you want. 

You operate from a sho) 
This business is easy to 
Start...so easy to ser 
dealers often do it 

Weare now en! 
tem of individ 
. If you eliable, honest, and 
willing to work, we invite you to mail the 
coupon. No obligation. 


office or home. 
: easy to 
women 


uwn.. 
e that 


The booklet explains all 6 services which 
are rendered “on location." You have six 
ways for profit on every job. 

National advertising expla 
perior 8, builds custom 
... brings job leads to you. 

'e train and ist you. We show you 
15 ways to get customers. 

Don't delay! Get the facts TODAY be- 

fore your location is taken, 


ns your su- 
onfidence 


Start Small, Grow Big... in this Booming Business 


A third century ago Duraclean was an 
idea . . . but it caught fire and spread rap- 
idly to a worldwide service. Why? Superior 
methods plus tested, proven ways to get 
customers. Our dealers, too, start small 
...and GROW. 

Less than a $1000 establishes your own 
business. We furnish electric equipment 
and materials to return your TOTAL 


Dealerships Resell 
at Big Profits 


Tf, because of illness, mov- 
ing. or for any reason a dealer 
wants to sell, we maintain a 
ate buyers and to 


you a 
exp 


mes the dealer's cost. 
after 5 months, sold 
$2,000 above his cost. L.L., 
after 30 months, got $7,116 


more than he had paid. The | income. 


FREE BOOKLET 


tells how to start 
Your Own Business 


With no obligation, we'll mail 
piter and 24 page booklet 
ining the busine: 
and why your income grows... 
how we help finance you. 

hen decide if this oppor- 
tunity fulfills your dream of in- 
dependence and a much bigger 


investment. Men take partners. 

If you have good habits and like to 
please customers, you will likely qualify 
for a Duraclean dealership. 

It’s been said, “Opportunity knocks but 
once at each man's door." This may be 
that rare opportunity in your life. 

You can quickly decide from facts we'll 
mail you. So, find out now. 


- how 


Draw thins aarttg o 


Mail this coupon TODAY 


It may put you in business 


Your Services Ar 
Commended by 


McCall's Magazine, Parents; American 
Research & Testing Laboratories and by 
leading Carpet Mills & Furniture Makers 


What Dealers Say: 


G. W., Pa Insurance job brought 
05.70 in single day. Another, 


L. B., Ariz.: "I started spare time 
and took in $140 in one night after 
supper. Now, full time, I can make as 
much in a weck as I used to make in 
a month working for others.” 

W. P., Mass.: “It would take a 
man years to build up the fame he 
gets automatically with the Duraclean 
name. It's a household word.” 

Arlin R., Ill.: “I have work sched- 
uled for three weeks in advance. I aver- 
aged $122 a day for the last ten days.” 

Blanche B., Ma: “Duraclean 
brought me securi! x and an education 
for my daughters. We've done as much 
as $3,000 on a single job.” 

L.F., Ill.: "Did the carpeting in a 
furniture store in less than 3 days for 
$400. Now get all their customer bus- 
iness. 

R.W., Ohio: “The professional qual- 
ity of Duraclean Service has earned 
the respect of carpet dealers and 
wholesalers. I've earned $117.50 in an. 
eight hour day.” 


J. S., Fla. : "Making 50% 
more than on any job Í ever 
had. I've earned as high as 
$1,300 in a single week, as 
miich as $2,700 on one job." 

E. S., Colo.: “I never 
pany as eager 
n to help their 
franchisees succeed.” 


International l 
an Bidg., Deerfield, III. 60015 


With no obligation mail letter with 24 page | 
illustrated booklet explaining how I can in- 
crease my income and family security with a | 
Duraclean Dealership. 


Your location could be taken to- 
morrow...so mail coupon today. 


Find Out with No Obligation > | 
I 


value of your dealership and 
franchise grows monthly. 


Namce. 
Address LL —————————— 
City — — — — ——State— — Zip. 
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PEE Y 


Cadillac Buick 


Pontiac 


Sh P wy 


underbird Chrysler Ford Oldsmobile 


Let the Experts Who Make 
the Cars Show You How to 


FIX £M FAST. 


with great 


2-in- Tauro REPAIR MANUAL 


[1] Famous Illustrated Manual shows how 
you can fix just about any part of 2,300 


CAR MODELS 1963-1969, including all 
new Cars — Quick, Easy, Right: 


TROUBLE-SHOOTER Section and de- 

tailed trouble-shooting info thruout 

help pinpoint 4,200 car troubles 
ow “breeze thru" tough car 
jobs! MOTOR's brand-new 1969 
Manual brings you expert guidance 
the engineers who make the car 
1,100 big pages. 3,200 pics, crystal 
rections make every job easy as 
FREE 10-DAY TRIAL. Then pay $ 
days, $3 a month for 2 months, the 
(plus delivery and sales tax), or 
book postpaid. Send no money mno 
out this ad — mail with name and 
to MOTOR BOOK DEPT., Desk 929 
West 55th St., N. Y., N. Y. 10019. 


repair 


TRY GIANT 
ILLUSTRATED 
“HOW-TO” BOOK 


FREE 


FOR 
10 DAYS 


Print Name. 


Address 


City & 
State. 


The knife for hunting. 
fishing and all around use. 
Mirror polished, imported 
stainless steel blade honed to a 
razor's edge. Rugged. Opens quick- 
ly—locks into position. Blade will not 
close when in use. Press button in han- 
dle to close. Safety finger guard. Sure- 
grip handle. Balanced for target throwing. 
IF BROKEN WITHIN 10 YEARS WE 
WILL REPLACE AT NO CHARGE! Use 


Guaranteed 
10 Years! 


30 days. Money hack if not pleased. Only $1.98 
pius $.27 postage and handling. ORDE J 
Midwest K S. Westem Ave., Dept. RC 
Chicago, HL. lished 1936. 


THE LAW 
TRAINED 
MAN 
Write today ror a FREE copy of illustrated law book. “THE LAW- 
TRAINED MAN.” which shows how to earn the professional Bachelor 
of Laws (LL.B. ) degree through home study of the famous Blackstone 
Law Course. Ail necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 
Founded 1890 Dept. 126, Chicago, Illinois 60601 


BUILD THIS MINI-BIKE—YOURSELF 
NO WELDING NEEDED 


Lightweight, Rugged. Compares with the 
finest mini-bike you can purchase. Simple, 
inexpensive construction allows you to as- 
semble your mini-bike with ordinary hobby 
shop tools. Illustrated Eu instructions 
and suppliers parts list. Satisfaction 

Guaranteed. Plans Only $200 


WESTATE ENTERPRISES 
Dept. S-9, Box 9216. San Jose, Cal. 


— 


95117 


FOR THE 


EXPERIMENTER 


International EX Crystal and EX Kits 


OX OSCILLATOR 


$995 


EX CRYSTAL 


OX OSCILLATOR Crystal 
controlled transistor type. 
Lo Kit 3,000 to 19,999 KHz 
Hi Kit 20,000 to 60,000 
KHz (Specify) $2.95 
MXX-1 TRANSISTOR RF 
MIXER A single tuned 
circuit intended for signal 
conversion in the 3 to 170 
MHz range. Lo kit 3-20 
MHz. Hi kit 20-170 MHz. 

$3.50 


SAX-1 TRANSISTOR RF 
AMP. Amplifier to drive 
MXX-1 mixer. Lo kit 3-20 
MHz. Hi 
PAX-1 TRANSISTOR RF 
POWER AMP. A Single 
tuned output amplifier to 
follow the OX oscillator. 
3,000 to 30.000 KHz $3.75 
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Kit 20-170 MHz. 


EX CRYSTAL Available 
from 3,000 KHz to 60.000 
KHz. Supplied only in HC 
6/U holder. Calib. is 
+.02% when operated in 


International OX circuit 
or its equivalent. (Specify 
frequency) $3.95 


BAX-1 BROADBAND AMP. 
May be used as a tuned 
or untuned amplifier in 
RF and audio applications 
20 Hz to 150 MHz. $3.75 


INTERNATIONAL 
Ra F 


CRYSTAL MFG. CO, INC. 
10 NO. LEE © OKLA. CITY, OKLA, 73102 


Write for FREE Catalog 


POPULAR SCIENCE 


EARN 
HIGH 
WAGES 


as a HEAVY 
EQUIPMENT 
OPERATOR 


Train your wey, to high pay in the booming construction indus- 
fry! Learn the skills you need to qualify by actual field training 
on machines like the ones used by the industry. Huge training 
grounds North Carolina, a million dollars worth of school- 
esel-engined machines, experienced instructors, full 
ind 440-hour courses. National, the original school of 
heavy pment operation, ed | 

American Road Builders Ass! 
Associate Mehar A.G.C. Full 


4 
NATIONAL SCHOOL [| 
OF HEAVY EQUIPMENT OPERATION, Dept. A-31 

P. O. Box 8529 Moores Chapel Road, Charlotte, N. C. 28201 
Please send me FREE illustrated school catalog and complete in- l 
formation. | understand there's no obligation. | 


Name Age | 
Address. — — — — — — — Phone — — —— l 


CŘ Code_____ H 


r 
l 
l 
l 
l 
l 
l 
| 
l 
L 


ow to get rich 


How can you get rich some day? 
Make a hit record . . . a killing on 
the stock market . . . or invent a 
gadget like the hula hoop? 

For most of us, these are just 
dreams, But have you ever stopped 
to think that there is a way to get 
rich—possibly only one sure way? 
Most fortunes, as you know, are 
made by people who own their own 
business, 

Perhaps you've thought of start- 
ing a small business of your own 
... à franchised drive-in, or maybe 
a service business, Trouble is, you 
need $10,000 to $15,000 to get 
started and even then it's a gamble 
—with slim chance of ever making 
really big money. 

But there is one business which 
could make you rich—almost over- 
night. And the beauty of it is, you 
can start on a shoestring during your 
spare time, even while holding your 
regular job. 


Cash by Mail 


The business is Mail Order—and it's 
fabulous! Come up with a 'hot new 
item... and WHAM! 
It strikes like a bolt of lightning! 

Suddenly, you are deluged with cash 
orders from all over the county, Dig 
MORE MONEY than you could ever 
make in a lifetime! 

Like the Vermont dealer who ran one 
ad in Sports Afield Magazine, His ad 
ulled 22,000 orders—over ALF 
IILLION DOLLARS IN CASH! 

There is no other business where you 
can make a fortune so quickly ! 
* A beginner from Newark, N.J. ran 
his first small ad in House Beautiful— 
offering an auto clothes rack. Business 
Week reported that his ad brought in 
$5,000 in orders. By the end of his 
first year in Mail Order, he had grossed 
over $100,000! | 
© Another beginner—a lawyer from the 
midwest, sold an idea by mail to fisher- 
men. Specialty Salesman Magazine re- 
veals, "he made $70,000 the first three 
months !'" 


Proof 


It's a fascinating business! Running 
ads in newspapers and magazines . . . 
mailing gift catalogs . . . getting cash 
orders in your daily mail—steady as 
clockwork. z 
There is no other business where you 
can start on a shoestring and pyramid 
your profits—without investing in mur. 
chandise! One husband and wife mai 
order team took in $40,000 selling onc 
item. They obtained FREE ads in na- 
tional magazines . . . didn't invest a 
cent in merchandise, and even got the 
supplier to ship all orders for them! 
hese exceptional cases are absolute 
proof that jox cam get rich in your 
own Mail Order business, Very rich. 


Even a U.S. Gov. Report stated: “A 
number of one-man Mail Order enter- 
prises make up to $50,000 !'" 

Pick up any magazine. Notice how 
the same mail order ads are repeated 
+ + . month after month? That's con- 
crete proof! ou know those ads 
wouldn't be repeated over and over 
again—waless they were bringing in big 
cash profits to their owners. 


The Secret 


The secret of getting rich in Mail Order 
lies in financial leverage. It's a little- 
known, almost secret method—using 
other people's capital to make money 
for you! 

You can get thousands of dollars 
worth of advertising in big national 
magazines—without investing your own 
moncy! And you don't have to write a 
single ad. Tested and proven ads are 
prepared for you by experts. Reinvest 
the profits from your first successful ad 
—to get morc, larger ads, and the prof- 
its begin to snowball! It's like building 
a chain of stores . . . cach new store 
puts more money in your pocket. 

You mail out beautiful catalogs 
which offer hundreds of dollars worth 
of hne, quality gifts—yct you don't 


The thrill of receiving money in your 
mail is one you'll never tire of! 


invest one cent of your own money in 
merchandise! Your catalogs are printed 
with your name and address, so all 
orders come to you. Everything is 


"drop-shipped'' for you and there's up 

to 10066. mark-up! 

cash profits 

the orders 

tomers! À 
Repeat orders alone, just from mail- 


ou pocket the 
immediately—even before 
are shipped to your cus- 


Rush Coupon for 


FREE BOOK! 


| Montvale, New Jersey 07645 
Please rush complete details on your Mail 
I very 


understond 
tion. | am over 21. 


Mail Order Associates, Inc., Dept. 194 


Order Program. | 
ing is free ond there is absolutely no obligo- 


ing catalogs, could bring you a steady 
income for the rest of your life! 
. Yes, Mail Order is the fastest-grow- 
ing, most prohtable business in jer- 
ica! And now, with more people mov- 
ing to the suburbs . . . the population 
explosion . . . and the expanding teen- 
age market . . . we are on the verge 
f the BIGGEST BOOM in Mail Order 
history! | 

Now, with the help and backing of 
Mail Order Associates, Inc., of Mont- 
vale, N.J., you can follow the same 
proven steps to Mail Order success— 
using the ‘secret’ of financial leverage! 


Start Now 


We supply you with beautiful gift cata- 
logs Herongate the year. All products 
are drop-shipped for you, with up to 
100% mark-up! You get free samples 


of top-selling mail order items, plus 
monthly trade reports on ‘hot’ new 
Products . . . tested, successful ads are 


sent to you monthly. You get advertis- 
ing directories, postal laws, complete 
courses, expert guidance — EVERY- 
THING you need to quickly uaran- 
tee YOUR SUCCESS. Why? Because 
our business depends upon your suc- 
cess. It's mutually profitable! 

A recent feature article in Income 
Opportunities Magazine stated, "'Mail 
Order Associates Inc., offers the most 
comprehensive Mail Order program 
ever offered to beginners." They go on 
to say, "This could be the opportunity 
you've been looking for. A chance to 
et in on the ground floor in a little 
known business which we believe is on 
the verge of a new boom." 


Free 


We are now accepting a limited num- 
ber of charter members in our new 
Mail Order Program. No previous ex- 
perience is required but you must be 
over 21. 

If you are sincerely interested in 
starting a profitable business on your 
own... if you can see the tremen- 
dous advantages which Mail Order of- 
fers . . . then ACT NOW! 

Mail the coupon today, or simply 
send your name and address on a post- 
card. No salesman will call. We will 
send you a free book—gift catalog, re- 
printa of feature articles, gh complete 
acts about our program, Write to: 


Mail Order Associates, Inc., Dept. 194 
Montvale, New Jersey 07645 
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THE 


SEAMLESS 
FIXER 


PUTA COLORFUL, X AR ¥ 
SEAMLESS FINISH NOS 7 

ON FLOORS, 

COUNTERTOPS, | | 
TABLETOPS. 
DECORATIVE SURFACE 
CLEANS UP WITH 
DAMP CLOTH, NEVER 
NEEDS WAX. TOUGH, 
RESILIENT, TOO. 
MULTI-COLOR CHIPS 
GIVE BEAUTIFUL 
MOSAIC EFFECT. 


Seamless 
Decorating 
Kits 


DAP Inc.,Dayton, Ohio 45401 | sussiiary or Plough, Inc. 
Also available in Canada 


£x. PLANER -| MOLDER - SAW! 

~ (if 
. Des 
ei 


Now you can use this ONE power- -feed shop to turn L lum- 

ber into moldings, trim, flooring, furniture... ALL popular pat- 

terns. RIP . PLANE . MOLD . . . separately or all at once 

with a one HP motor. Use 3 to 5 HP for high speed output. Low 

Cost... You vean om this power tool for only $30.00 down. 
stcord today for complete facts. 

BELSAW POWER "Tools, 920S Field Bldg., Kansas City,Mo.64111 


BIG NEED FOR ,,,", 


SYSTEMS MEN Ne 


.- LEARN AT HOME IN SPARE TIME 


N 
Every company, large & small, needs a Systems <> ay 
Man. As a Systems Man, you'll work with monagement 
help them make vital decisions... make a prestige solary. 
and enjoy your work, too! You'l tu supervise CHARTING, PRO- 
CEDURE PLANNING, FORMS DESIGN, OFFICE LAYOUT, COMPUTER 
PROGRAMMING, DATA PROCESSING, etc. Big demand 
—see high salary positions in "help wanted" sections 
of your newspaper. You need no previous experience or 
special training ... easy home-study plan guides you 
toward success, prestige, good salary in exciting, re- 
spected field. High school education required. Send for 
p Free Booklet, "OPPORTUNITIES IN SYSTEMS." 
North American Institute of Systems & Procedures 
4401 BIRCH ST., DEPT. 4189, NEWPORT, CALIF. 92660 


‘PROFIT IN YOUR SPARE TIME 


& SMALL ENGINE REPAIR PAYS BIG ! 
Outboard + Powermower* Chain Saw» Tractor 
MAKE EXTRA MONEY —or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ex- 
pert. ‘‘Approved for Veterans.’ Write today! 
LINCOLN TECHNICAL INSTITUTE 
Suite 9-G, 472 Market St., Newark, N.J. 07105 


$5.95 DIAL TELEPHONES 


With bell $8.95. If plug is required 
less bell add $2.00. Factory reconditioned, 
Guaranteed. Many other phones 
available, write for free list. 

All shipments FOB Waymart, Pa. 


SURPLUS SAVING CENTER 


Dept. PS-9, Waymart, Penna. 18472 


ksmithing 412,55% 
OCKSMITNING “Maxine 
Now Made Easy! Petear inte 
teaches you how to pick locks, de-code, 

make master keys, repair, install. 
service, etc. ew seif-instruction 
lessons for every bandyman, home- 
owner, carpenter, mechanic, serv- 
ice station operator, gunsmith. 
63 easy illustrated lessons, Full 
rice only $6.95, postpaid. Satis: 


or guaran 
Mail order today! 


Nelson-Hall Co., Dept. JR-1 
325 W. Jackson Bivd., Chicago, Iil. 6060€ 


rr, 
Complete course Z 
Com how oniy 96-89) 


Always include your 
ZIP CODE 


when answering advertisements 


" pr 


DOUBLE YOUR INCOME! 


SCOTT MACHINE DEVELOPMENT CORP. 
P.0. BOX 217 o WALTON, NEW YORK 13856 


MAKING ENGRAVED PLASTIC 
SIGNS ON A SCOTT ENGRAVER 


Make professional engraved signs in minutes. Scott 
engraved signs have a markup of up to 500%. 
Work 2 hours a day and earn up to $150 a week 
extra. Complete with accessories—everything you 
need to start—from $130. Write for free catalog. 
Dept. PS 969. 


215 PROSPECT AVE. 


PAYS BEGINNERS ; 


RT AT HOME 
STA SPARE TIE 


with Table Top Machines 


We Help Finanee You 
-..at less than bank rates! 


Themulti-million dollar RubberStamp business—once controlled 
by a few big companies—is now being taken over by small opera- 
tors—onein each community throughout the UnitedStates. Men 
and Women who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special wording that 
buyers once were forced to buy from big cities. Material costing 
only 27c makes a stamp that sells for $2.75. The machine that 
does the work is simple and easy to operate and it turns out as 
many as six Rubber Stamps at a time, each with different word- 
ing such as names, addresses, notices, stock numbers, prices and 
other "copy" needed by offices, factories and individuals. Work- 
ing full capacity, it can earn as much as $33.00 an hour for 
the operator! Now you can get into the big-pay business 
yourself, with your own home as headquarters. You don't need 
experience. We supply everything, including complete instruc- 
tions and eight ways to get business coming in fast. We even 
help finance your start. Start making upto$16.50an hour 
from the very beginning. Cash in on the profitable Rubber 
Stamp business in your community, right away. We'll mail full 
particulars FREE and no salesman will call. Be first in your 
locality. Rush coupon today or send your name on postcard to: 


RUBBER STAMP DIV., Dept. R-3-KS 


1512 JARVIS AVENUE e. CHICAGO, ILL. 60626 


::16.50 AN HR. 


av v mv A 


RUBBER STAMP DIV. ~ 7 
À 1512 Jarvis Ave., Dept. R-3-KS — FREE: f 
Chicago, Illinois 60626 
Please rush full particulars about your financing plan and 
the little machine that can get me started in the profit- 
able RubberStamp business at homein spare time. Every- 
thing you send me is FREE and no salesman will call. 


ENGLISH MADE OXFORDS 


2 pairs for $18.00" $68. 99* 
We guarantee them. 
All the things you look for in 
a great utility oxford are built 
into this top-quality English 
made shoe: The best British 
leathers. Full cushion insole 
and arch support. Oil-resist- 
ant NitrileBsoles and heels. 
Cirrus quarter linings. 
British built on American 
lasts to fit American feet. 


But most important, our Available 


guarantee that you'll i ihe 
agree that this is a great sizes Dion EE 
shoe buy. Or your money width 7, 7'2, 8, 
back. No questions. 8, 9, 9%, 10; 
BUT ACT NOW. 10'2, 11, 12, 13, 14. 
THE SUPPLY IS LIMITED. *Postpaid 
Please send me pair(s) of your English 


oxfords in size(s) width(s)____.. Enclosed 
you'll find my check (money order) for $9.99 
($18.00). If I'm not completely satisfied, I may re- 
turn the shoes for a full refund. 

Please send me. pair(s) of English-made 
Waterproof boots. 

My shoe size is. . Enclosed you'll find my 
check (money order) for $ . If I'm not com- 
pletely satisfied, I may return my order for a full 
refund. 

O Plain Toe O Moccasin Toe O Black O Brown 


ENGLISH-MADE WATERPROOF BOOTS 
GUARANTEED WATERPROOF. $ 39 99* 


This boot is built expressly for out- 
doorsmen. It's made of the best silicone 
treated English leathers with 
top-quality leather linings. What's 
more it's insulated to —20°. And it's 
guaranteed waterproof as long as the 
sole and upper are not cut or 
scuffed through and the boot is 
periodically dressed with any good 
silicone dressing. The Waterproof 
boot comes in plain or 
moccasin toe in brown, 

and in plain toe black. Non- 
marking oil-resistant soles @ 
and heels. Waterproofs > 
are a great boot buy 
for outdoorsmen. *Postpaid 
Available in medium-wide width in sizes 7,74, 8,8% ,9,9% ,10, 104,11, 12,13,14. 


HI 


Name 
Address 
City 


H. I. Company, Room #503- F 
22 Chestnut Place 
Brookline, Massachusetts 02146 


State. Zip. 
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LEARN SURVEYING …- 


QME ‘ 


b F ON THIS 3 
m SURVEYING TEAM 


Prepare now at home for a rewarding Career in 
Surveying. Excitement! Fun! Prestige! Imagine 
yourself as part of a Surveying Team — in on 
planning of highways, bridges, dams, airfields, 
subdivisions, etc. Wonderful Outdoor Career... 
ideal for men who like to work with their hands. 


We'll Give You This Famous 2X SURVEYOR'S TRANSIT 


when you train with us fora 


HIGH PAY CAREER IN SURVEYING! 


«++ lets you make Ferd measurements the 
way professionals do! PLUS 3 Big Surveying 
Kits you use during trainin: you keep 
throughout your Surv g Career. You need 
no previous experien technical abili 

North American has 
into good pay positions in every State. Many 
students report good carnings part time whilc 
still learning. Thousands who are Surveyors to- 
day get their training through home-study. You, 
can too! 


Rush Coupon for FREE ‘Surveying Career Kit’ 
ds including 20-Page Book, Sample Les- 
son and Self-Scoring Aptitude Quiz. N 
cost or obligation. Rus 


ac today. 


1 NORTH AME j^ ve 

1 SCHOOL OF SURVEYING Dept. es \ GENRE 
V 4500 Campus Drive * Newport, Calif. 92660 

H Rush “SURVEYING CAREER KIT” including Book, 
1 Sample Lesson & Aptitude Test — ALL FREE! 

L| 

I NOMO ŘAS 

I Address 

JU ——— Zip 


De ee e m —— — UÜ € € € € uÀ € € € € e 


RADIAL ARM 
SAW KIT... 
for under $100 


Buy direct from fac- 
tory, assemble your- 
self. Incl. V2 h.p. G.E. 
motor, easy to follow 
instructions, all parts, 
nuts and bolts. Guar. for life pat. pend. radial arm track; twice 
the usual bearings for extra rigidity, greater precision. Rips 24", 


crosscuts 12"; belt brake. $99. complete, freight col. Kit less 
motor (any stand. 1/3 h.p. or larger will do) $84.85. With optional 
G.E. motor developing 1 h.p. $108.65. Money back guaranteed 
by one of world's largest manufacturers of bench power tools. 

ite for brochure. Terms if desired or check or M.O. to 


n Machine & Tool Co., PS9R Royersford, Pa. 19468 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 
I 


Hose clamp makes a square cut eas) 


A gear-type hose clamp pulled tightl 
around a pipe, dowel, or other round ol 
ject, will make square cutting a cinc 
Locate the clamp and then scribe alo: 
its edge to get a line to follow. A laye 
of friction tape under the clamp will kee 
it from slipping. | 

FRANK H. Tooker, Pine Beach, N. 


Pipe coupling levels shop stand 


Home-workshop stands with pipe leg 
offer a natural leveler. Thread the en 
of one leg to receive a coupling. Tap th 
coupling for an Allen setscrew to hold th 


adjustment. Allow leeway of sever: 
threads on the leg for raising and lowe: 
ing. This way, you can adjust the stan 
for any floor unevenness. 


W. G. WAGGONER, Sacramento, Cali 


What Weldwood hath joined together, 
let no man put asunder. 


When you glue something to something 
else with a Weldwood glue, you can be 
sure it'll stay stuck. 

For example, Weldwood White Glue 
keeps things around the house and shop 
glued together. Weldwood Contact 
Cement is for mending belts and luggage. 
If you're building cabinets, our 
Plastic-Resin Glue will make wood joints 
stronger than the wood itself. 

Then there's Weldwood Water-resistant 
Exterior Resorcinol Glue. It's so strong it 
holds boats together. Heavy-duty glue? 


Sure. Weldwood Panel and Construction 
Adhesive for bonding panels. Or our Big 
Stick Construction Adhesive that sticks 
big jobs together like dry walls and 
styrofoam. 

So whatever kind of job you've got to 
do, stick with Weldwood Adhesives. 
You'll never get stuck. (If you'll pardon the 


pun.) 
U.S. Plywood 


Gj A Division of U.S Plywood-Champion Papers inc. 


777 Third Avenue, New York, N Y. 10017 
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d'en? 


PERFECTION IN A PIPE 


KIRSTEN'S exclusive radiator 
stem helps cool the smoke... 
trap impurities . . . allows easy 
removal of excess moisture. | 
Imported aged Mediterranean | 
briar. Hand finished vulcanite | 
bit. Order your KIRSTEN 
today. 


$ 8 Postpaid 


! | 
l I 

l 
| KIRSTEN PIPE COMPANY, INC. | 
| Dept. PS-9, Box 5227, Seattle, Wash. 98107. | 
| Please send me free your fully illus- | 
| trated 1969 color catalog. I 
| Name 
| Street. l 
| City. State. Zip. | 


Heating 
and cooling 
technicians 

have it made. 


If your job is not a great job, it's the wrong job. 
Now is the time for you to have it made. As a trained 


technician. A technician that makes big money in a 
big field. A field that grows each year. 

Find out if heating and cooling is for you. Our 
program lets you prepare for this rewarding career 
at home in your spare time. A program that gets 
you ready for the big money. Write today. 


ITT Technical Institute 

1340 S. Michigan Avenue, Chicago, III. 60605 » Dept. 164-99 
Please send me FREE information on your program for a career in 
Air Conditioning, Heating & Refrigeration. 

Name. Age. 


Address. O Married 
O Single 


City. State. Zip. 
Approved for Veterans Training 


ITT TECHNICAL INSTITUTE 


An educational service of I TT 
International Telephone & Telegraph Corporation 
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Cruise to the South Seas 
in your own 
FERRO-CEMENT BOAT 
Read the homebuilders guidebook 
“HOW TO BUILD A FERRO-CEMENT BOAT” 


—Price: $10 (includes postage) 


with illustrations of 15 ocean cruising designs— 
hardcover book in full color—136 pages—detailed 
information. 


Write: Samson Marine Design Ltd., 


Naval Architects, 2515 Burrard Street 
Vancouver, Canada 


LASER PISTOL— $1.00. How to build. PHASER PISTOL— 
=. $1.00, You have seen it on TV, now 
build your own—SAFE, loads of fun. 
Add 25¢ each course for postage. 
BACK TO SCHOOL SALE. Over 
7- 200 science projects, Order our new 
catalogue now—only 25¢. Roy Di Labor: 

Dept. PS, 118 West Adams "st, Jacksonv 
Florian 32202. 


LOOSENS RUSTED NUTS, BOLTS, PARTS 


- 


* 


ARN 
MEAT CUTTING 


Train quickly in B short weeks at Toledo for a 


NOW for big, new illustrated 
log. No obligation. G. I. Approved. 


e H 
NATIONAL SCHOOL or "MENT CUTTING, Dept. 51-Y, Toledo, Ohio 43604 


Į 
e BUILT A RACINE KART! 


laea i Id frame for less than $10! 


can buy used 
engines $15 up, 
new engines $30 
with FREE con- 
fidential list and 
coupons when you 
order your plans 


send 10¢ for nicky describing pans: 
PLANS, Box517 Dept. P: 


MAILCO, Dept. C2243. 1554 Sepulveda, Los Angeles, Ca 90025 
FREE report shows men, women how to start full-part time 
y Home Mail Order Business. Millionaire reveals plan, 

NO SALESMAN WILL CALL. Write: 


M State Zip 


DODGE XPLORER MOTOR HOME 


PASSENGER CAR SIZE 


Self-contained @ Running Water @ Permanent Double Red @ Fur. 
LP Gas Stove @ Refrigerator @ Dinette @ Closet | | 
Hath e Siceps up to six. Use it svervday of the year. Park in a 
T’ garage. Aeradynamie design by Fi | 
E YOUR DODGE DEALER OR WRITE TODAY 
"XPLORER MOTOR HOMES, INC. 
P.O. BOX 70-PS1 BROWN CITY, MICHIGAN 48416 


ELECTRONICS? 


Career training at home the new eosy 
way with RCA Institutes. Lab work with 
first lesson. Easy payment plans, 

Send for free 64-page book. 


RCA Institutes, Inc. Dept. PS-99 
320 W. 31 St.. N.Y.. N.Y. 10001 


| 
: | 
Career in | 


BEA CAMERA, 


CRAFTSMAN! 


New opportunity for big-pay jobs or your own 
business. Now YOU can learn to repair cameras. 
„. at home, in your spare time! Free booklet tells 
how. NHSC accredited course includesall instruc= 
tions, tools, practice equipment. Write today! 


ATIONAL CAMERA REPAIR SCHOOL Accredited Membe: 


ACCORDIONS 
and AMPLIFIERS 


BIG SAVINGS 1 up to Yo or more on famous make accordions. 
Over 40 models. Standard and new electronic models. Buy direct 
at low discount prices. Get five-day home trial. Small down pay- 
ment, easy terms. Free gifts. Trade in allowance. Money back 
guarantee. Rush coupon for color catalogs, discount price list. 
Accordion Corp. of America, Dept. 338C, 5535 W. Belmont 
Ave., Chicago, Illinois 60641 


COUPON | ACCORDION CORP. of AMERICA Dept. 338C 

5535 W. Belmont Ave., Chicago, Illinois 60641 | 

BRINGS | Send FREE Color catalogs and discount prices. In- 

FREE clude special information checked: 

COLOR |C Accordion Amplifiers C) Button Type Accordions | 
[CATALOG « Name. [| 
DISCOUNT | Address. l 
PRICES | city. State. Zip. J 

a mee ee ——— es — 


Make $100, $200, $300, $400 
or more per week in your 
spare time . . . and build your 
own dignified business with 


FOOSBALL® 


FOOSBALL is America’s great new sport that can 

make you a spare time fortune . . . just as it has 

for hundreds of other men. 

We show you how to start your business fast by 

placing FOOSBALL games in many different locations 
. on campuses; in bowling alleys and taverns; in 

clubs and fraternal halls. 

Every FOOSBALL game you have on location earns 

money for you all day . . . every day. What other 

business makes money for you even when you're on 

vacation or off for a few days. 

From the very beginning, our FREE illustrated manuals 

and movies show you how to get locations . . . to 

promote . . . to make one location lead to another 
. to build your business fast and big. 

We give you even more help in arranging local fi- 

nancing and in advertising FOOSBALL in magazines 

like LIFE and TIME. This builds popularity and pre-sells 

location owners for YOU! 

You can begin your FOOSBALL program for as little 

as $595. . . . and your investment repays itself in 

just weeks. 

Fill out our coupon and mail it today. But, others 

will be writing in from your area, and inquiries 

are processed based on date of postmark. Remem- 

ber, only one franchisee can be appointed from your 

local area. 

Get your coupon in NOW! 

FOOSBALL Competitive Sportsystem 

Dept. PS-9-69 
Div-American Youth Marketing Corp. 


FOOSBALL Competitive Sportsystem 
Dept. PS-9-69 
n Youth Marketing Corp. 


ig, Cincinnati, Ohio 45206 
Please send me fast all the details on my FOOSBALL program. 


Address. 


(Please use street address & zip code.) 
City State. 


Present Occupation 


Zip. 


l 
l 
l 
l 
l 
l Phone (AC) (number) 
l 
| 
l 


| 
l 
l 
l 
Name. | 
| 
| 
| 
| 
[i 
E 
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“I Have My Own Shop Now!" 


Says Freeman J. Jeffress, Oklahoma City, Okla? 
“Your course is so good, | wouldn't take 
back the money | paid for it. I have a nice 
little shop set up in my home and it has 
already paid for itself!” 


LOCKSMITH 


Add 50% - 100% to YOUR INCOME with 
easy spare time earnings. Cash in on nation- 
wide shortage...in good times and bad. 
Quickly step into a big-pay opportunity job 
—high profit shop of your own. 

Earn Extra Money RIGHT AWAY! All Master 
Tools, Equipment, Supplies Furnished 
Age, education, minor physical handicaps 
don't matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, house 
locks, padlocks and safe locks, under guid- 

ance of experts. 
FREE Illustrated Book 


s Your own boss or in a high-pay 


pieces of 
equipment 
Locks, Picks, 
Tools & Parts 
supplied for use 
with course, 


Lite Falls. N. 2 
APPROVED FOR "VETERAN TRAINING 


AR MAIL COUPON NOW! -—————— 


[Please send, LOCKSMITHING INSTITUTE 
without obli- | Dept. 1111-099 
| gation, FREE | Little Falls, New Jersey 07424 
[Book, "Your 
Big Opportu- | Name . 


[nities in Lock- 
smithing,” and 
Sample Lesson 
Pages. No 
[Salesman will 


Address . 


EMIIIIIIT 


BUILD CUSTOM CASES AT HOME FOR PROFIT 
GET 


ORDERS BY MAIL! 


Here is a spare time or full time Home Business 
so extensive that you will almost catch your 
breath when you see it for the first time, Learn 
how you can make Custom Cases in your home 

a tap a waiting, rich market—to make yourself financially in- 

dependent for life. We supply materials, 

instructions, everything. No canvassing; 

No house to house selling; No salesman- 

ship needed: Send for the full story of 

this amazing opportunity. 


CUSTOM CASE SUPPLY CO. Fm 
Dept. C-709 
7630 Gloria Avenue, Van Nuys, Cal. 91406 


GET 
INTO 


» ELECTRONICS 


Basic & advanced 
Electronic Tech- 
nology curricula both 


n degree in 20 
mos B.S obtainable: C'T. approved, Siart Sept., Feb 
Dorms, campus. H.S. graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S., VALPARAISO, INDIANA 46383 


NOW AT 
BIG 
SAVINGS! 


BUILD 
THESE 


BEAUTIFUL CLOCKS 


Sond just $I for plans & instructions to build choica 
of: (A) Grandfather, (B) Banjo, (C) Steeple, (D) 
Grandmother plus information-packed catalog of move- 
ments, dials. parts & kits to build these & 15 othe 
fine clocks. All 4 plans $3.50. Catalog alone—25¢. 


MASON & SULLIVAN COMPANY 


Dept. PS, Osterville, Mass. 02655 


75 POWER :35:x7:x 54° 


NEW 3 in one telescopes, 3 variable 25% 
$5%>75X magnification. Brass bo 
23 power for ultra bright images 


er for k 
Gusrenidad need to bi g diss ne 
‘moons, 
: — anywhere at th 
amazing-low 
close 


tions. Opens 3 

round & polisi 
be used as powerful microscope. America: 

Pigduction enables us to offer telescope complete including 

case $4.98 post paid. Money back guarantee. 

Criterion Co., Dept. PSB-56, 331 Church St., Hartford, Conn. 06101) 


SCOOT’R-BIKE 


BUILD FROM BICYCLE FRAME 


BIGGER, BETTER THAN A MINI-BIKE 
Convert old bicycle frame for $5.75, plus 
small weld job. Step-by-step Plans, 

hotos show how. PLANS, $2, re- 
undable with order for wheels, Sy kr 
engines, clutches, kits.AlsoMini- 
Bike Plans, Kits. Discount Prices. for atalog 
GILLIOM MFG. CO Dept. PS-9 St. Charles, Mo. 63301 


LIVE-CATCH ALL-PURPOSE TRAPS 


Mos 
powerful sco 


tains 4 


Write tor 
FREE j 
CATALOG Low as $4.95 
Traps without injury squirrels, chipmunks, rabbits, mink, fox, raccoons, stray ani- 
mals, pests, etc. Sizes for every need. Also traps for fish, sparrows, pigeons, crabs, 


turtles, quai, etc. Save on our low factory prices. Send no money. Free catalog and 
trapping secrets. MUSTANG MFG. CO., Dept. N-75, Box 10880, Houston, Tex. 77018 


mw MUI I WAATI MA ATAA AAA 


F EASIES George Daniels’ HOW TO USE HAND AND 


POWER TOOLS gives you all the word-and- 
picture info you need. Discover new techniques 


3 
WAY and tricks for building and repairing with 
every important workshop tool. 22 big chap- 
WITH ters, 325 illustrations, Hard-gloss paper cover. 
To order send check or money order for 
i TOOLS only $1.95 to: POPULAR SCIENCE 
$, Dept.969,44HillsideAve. Manhasset, NY1 1030 


Satisfaction guaranteed or money back. 
VAM ALAAN ELMA AAMA LAI IAIA WAA 


When writing to advertisers 
please mention 
Popular Science 


NEW YORK INSTITUTE OF PHOTOGRAPHY - 


NYI trains you for the best jobs—or your own successful business. Learn by doing at home, quickly, 
easily the individualized NYI way. Low cost. No experience or expensive equipment needed. Earn while 
you learn. Easy pay plan. Approved for Veterans, Student Loans. Approved by N.Y. State Ed. Dept. Ac: 
credited member Natl. Home Study Council. FREE color career book. No salesman will call. RESIDENT 
TRAINING in all profitable phases of photography and Creative Motion Picture Course. Our 60th year. 


10 West 33 St., New York, N.Y. 10001, Dept. 5-9 


IT'S ALMOST LIKE PRINTING 


A 
RE 
H1 


? Since 1922, 
X Warner has en- 
abled thousands of 
men and women to establish 
a business of their own—to reap 
the benefits of their own labor and have the 
personal satisfaction, and independence, that 
comes with operating a business of their own. 

Now, a revolutionary new machine makes it 
possible for an Independent Business Man 
with no "PULL" . . . No Big Money to Invest 
- .. and, No Experience — to start a business 
of his own, at home in his spare time. Here's 
what J. H. of Pennsylvania says: 


$7,280.00 for 1 to 172 hours work an eve- 
ning in my spare time—and without adver- 
tising. When I start to advertise | will have 
my own full-time business. Right now | am 
using the extra income to give my family 
the luxuries my present job does not afford. 


YOUR OWN MONEY! 


9€ woRTH OF RAW MATERIAL becomes $125 
in less than 60 seconds—and ANYONE can 
LEARN to do it in a FEW SHORT HOURS! 


Now you can get into this highly lucrative 
business, and use your own home as head- 
quarters. No experience needed because we 
supply everything. The new Warner Success 
Program, "Engraving as a Profitable Busi- 
ness," is now ready for you. We will send you 
a FREE illustrated brochure and no salesman 
will call. Send no money — just your name and 
address on the coupon or on a postcard. Be 
the first in your locality to cash in on this 
ground floor opportunity. 


Warner Electric Co., Dept. E-3-KS 
1512 Jarvis Ave., Chicago, Ill. 60626 


Engraving Division, Dept. E-3-KS SEND NO MONEY 
1512 Jarvis Ave., Chicago, Ill. 60626 


Please rush your free illustrated brochure to: 


Name. 


Addres: 


City, State, Zip 


"Take your pick of 1000s big salary jobs 
open to Draftsmen. U.S. Labor Dept. 
> reports “42% more Draftsmen needed 
in next 10 years—not enough applicants 
HS tofl jobs available now.” Easy home- 
study plan has helped 100s beginners to- 
ward $$$$$, security, prestige as Draftsmen 
—many with only grade school training. 
Others report good earnings drafting part time 
while still learning. Why not you? 

RUSH COUPON FOR FREE KIT! 

Mail coupon for FREI 


CAREER KIT," Sample Lesson, gamme 
Drafting Aptitude Test includ-, Brel tai 


ing new 5-Way Drafting In- » | 
strument & 20-Page Book, ." 
“Your Future in Drafting" N " 


ALL FREE. No salesman will 
today 


1 Rush “Drafting Career Kit,” including Book, Sample 
l Lesson, Aptitude Test & Drafting Instrument—All Free! 


| NAME. 


| ADDRESS. 
l 


MY SPARE TIME HOBBY (RS 
MAKES ME aed] 
ka 


$500 an hour 


CASH PROFIT 


x. —. 


oo, START YOUR OWN SPARE TIME BUSINESS 
o You can turn your spare time into Big Cash 
Profits with your own COMPLETE SHARPENING 
„5? SHOP...Grind saws, knives, scissors, skates, 
~z 4$ lawn mower blades . .. all cutting edges. Your 
Se Own Cash Business with no inventory... 
right at home . . . no experience needed. 
—À FREE BOOK tells how you can start your 
own spare time business while you EE 
are still working at your regular job, FR 
Low Cost-time payments. poo 


r 
BELSAW SHARP-ALL CO., 700-S Field Bldg., Kansas City, Mo.64111 
Send Free Book, ‘LIFETIME SECURITY." No obligation. 


Address... = = ——€— 
City. State Zip. 


' 
I 
1 
\ Name. 
1 
1 
i] 
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Build this magnificent 
Schober Theatre Organ 
for only 


* 51550! 


*Includes 

finished walnut 
console. Amplifer, 
speaker system, 
optional accessories 
extra. Only 
$1150.50 if you 
build your own 
console. 


You couldn't touch an organ like this in a store for 
less than $3500—and there hasn't been a musical 
instrument with this vast variety of genuine Theatre 
Organ voices since the days of the silent movies! If 
you've dreamed of the grandeur of authentic big-or- 
gan sound in your own home, you won't find a more 
satisfying instrument anywhere — kit or no kit. 

You can learn to play it. And you can build it, from 
Schober Kits, world famous for ease of assembly 
without the slightest knowledge of electronics or 
music, for design and parts quality from the ground 
up, and—above all—for the highest praise from 
musicians everywhere. 

Send right now for your copy of the full-color 
Schober catalog, containing specifications of the five 
Schober Organ models, beginning at $599.50. No 
charge, no obligation — but lots of food for a healthy 
musical appetite! 


The Organ Corp., Dept. PS-36 
43 West 61st Street, New York, N.Y. 10023 


O Please send me Schober Organ Catalog and 
free 7-inch “sample” record. 


P 

L| 

L| 

[| 

" 

H 

L| L] Enclosed please find $1.00 for 12-inch L.P. 
1 record of Schober Organ music. 
a 

L| 

" 

a 

LI 

" 

i 


NAME 
ADDRESS. 
CITY. STATE. ZIP. 


Audiokit — famous for CUSTOM WIRED 
DYNAKITS — SCOTTKITS — HARMAN-KARDON 
KITS AT SUBSTANTIAL SAVINGS 


Now! we add 


Factory assembled 
STEREO EQUIPMENT: udiolaf 


for STEREO 


CATALOG 25g 
(refundable) 


TO: AUDIOKIT 
MAIN STREET 
SETAUKET, N.Y. 11733 


Many More 


FREE Shipping 
anywhere in continental 
United States 
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"RECREATION 
3 CAREER KIT". au <SS all 


ages can win good pay job as Playground- 
Camp-Sports Leader, Crafts-Nature-Social 
Director or one of 100's other “Fun Ca- 
reers" in Recreation. 
Big Demand! U. S. Labor Department predicts 
“750,000 new jobs by 1980!" Easy home-study 
5 plan. Send for big “RECREATION CAREER KIT"— 
ALL FREE! State your age. 


Tom Harmon, NORTH AMERICAN SCHOOL OF RECREATION 
4500 Campus Drive, Dept. 4189, Newport, Calif. 92660 


Future In 
"RECREATION, 


REPOWER with a 6 or V-8, H.D. 
Car, Compact 
and some Truck engines. State year 
& model. Jeep or Scout. Want fast 
action? Give us FULL INFORMA- 
TION. Send $25.00 Dep. and we will 
ship correct kit, bal. CO D. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


HOOSIER MACHINE PRODUCTS Co. 
314 S.E. 6th St., Phone 276-3442, Pendleton, Oregon 97801 


TREASURE 
Find buried gold, silver, 
coins, treasures. 
5 Powerful models. 
Write for free catalog _ 


Fer co 15195 


BOX 10839, HOUSTON, TEX. 77018 


ALL FAMOUS 
BRANDS! 


RES o 


VY SAVINGS NEVER LESS THAN 50% up to 70% OFF REG. 


B HEADQUARTERS for ALL SPORT CAR TIRE S12ES 
FREE - SEND FOR YOUR FREE CATALOG- FREE! — 


URED 


TEST THIS TRUSS FREE FOR 30 DAYS 


Wear a Web for strong support and 
lasting relief of reducible inguinal 
fupture: If not satisfied after 30-day 
trial, purchase price refunded in full. 
Write now for free book onrupture care, 


WEB TRUSS CO., Dept. PS-9, Hagerstown, Md. 


HEARING AIDS 
24 OFF gus 


PRICES 
LARGEST SELECTION of tiny, all-in-the-ear, behind 
the ear, eyeglass and pocket models. FREE HOME 
TRIAL. No obligation. Money back guarantee. No down 
payment. Easy terms. No salesmen or dealers. Order 
direct, save 65%. Write for free catalog. PRESTIGE, 
Dept. D-35, Box 10947, Houston, Tex. 77018. A 


HOW TO GET BUSINESS LOANS 


$500 to $200,000 * Helped many others. 
Free case histories, testimonials, proof. 1000 
sources. 


—FREE DETAILS— 
NATIONAL COUNSELOR REPORTS 


Div. 58J . Kerrville, Texas 78028 


ONE OF A KIND 
IS NOW 
EXPANDING 
YOUR WAY! 


One hundred years of corporate history is behind this 
new franchised system of professional sharpening cen- 
ters. Most automated patented equipment ever offered. 
Earn $30,000 on only $266 of business per day. C.P.A. 
letter on file. Exclusive territory granted. Investment of 
$17,900 includes all equipment, merchandise and fac- 
tory training program. Financing available to qualified 
individuals. 
(See page 162 May, 1969, issue of Popular Science.) 
CALL OR WRITE 
MR. SHARP SHARPENING CENTERS 
722 Porter St. PS. Lansing, Mich. 48905 
Phone AC 517 489-6511 


Mr. 
SHare 


SHARPENING 
CENTER 


es and farms need 
h you can learn to 

rt spare time in 
f garage. Big opportunity tor 
mechanics, ACT NOWI 


i! Write for folder No. PS-9 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 


e Q. P.O. BOX 3 © STATEN ISLAND, N.Y. 10314 


110-120 VOLT A.C. 
LIGHT PLANT 60 CYCLES 


Fanbelt driven from pickup or 


small gas engine. Operates saws, 
drills, 


freezers, 


. Guaranteed. 
Check or Money Order. 


| 
Virden-Perma-Bil Box 7066 P.S., Amarillo, Tex. 79109 


I-N-V-E-N-T-O-R-S 


WE NEED INVENTIONS 


Á our invention for cash—need money for Mitentt- Are technical 
ems ne tnd ee Me Tg Inyoutions im hel, Ine 
ventory all over 


na provide the rin-board to sudden riches, REMEMBER, 
el n ri es. R, 
FA = ther sell your magio orina or pay you -y cash bonus. Welte E 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


TRAIL'E BREAKER Z2 


Outdoorsmen: 

Ride where you had to walk be- 
fore. Revolutionary two-wheel 
drive vehicle climbs moun- 
tains, fords streams, hauls 
man-sized loads. Runs all day 
on a tank of gas. 


Write Rokon, Inc. Dept. E 
160 Emerald St., Keene, N.H. 03431 


Catalog 2400 Novelties 


Send for world famous catalog c catalog of novelties: live animals, 
entific supplies, hobbies, funmakers, pianes & boats, 
jooms, magic tricks, joke articles, unusual seeds, 
gadget timesavers, cameras, optical goods, projec- 
tors, movies, lucky jewelry, religious novelties, dis- 
guises, musical instruments. stamps. coins. puzzles, 
radios, auto & bike accessories, telescopes, magni- 
‘compasses, banks, smokers’ gadgets, , "pollen. print: 
{ng Sets, engines, motors, shockers, knives. books. 
games, plants, etc. Johnson Smith Co., Dept. C119. Detroit, Mich; 
48224 


Goes 
anywhere 


Free 
New 
jew 


SWORN STATEMENT FROM CHAS. LEMMING: 


“After starting my 
own business  . 
me 

l've averaged 


$100” 


A DAY 


X 


— most of it Clear Profit!” 


Here's your chance to start a money-making 
year 'round business of your own and make 
the success you've dreamed about 


e In a city of less than 50,000, Mr. Lemming started his 
own business after filling in coupon like one below. He 
averaged $100 a day during first year, some days $200. 
F. E. Doran grossed $1050 in single month. Geo. Held 
grossed $300 in one week. 


How much you earn depends largely on you. No spe- 
cial skill, no large investment required for our electric 
upholstery cleaning machine. Start spare time until full 
time justified. Hire helpers as needed. 


NO SHOP NECESSARY » You clean upholstered furniture 
on customers' premises— homes, hotels, motels, etc. Auto 
upholstering, too. No hauling; operate from your home. 
Watch business grow as satisfied customers tell friends. 
Supplies cost little, profits high. We will help you to 
start and work with you for your success. Training and 
consulting with experts is available at no extra cost. 


OURS IS NOT A LEASE ARRANGEMENT « You are free to 
operate in an independent manner. You sign no contract. 
You own the deterger outright and are always your own 
boss...and every dollar you take in is yours to keep. You 
pay no fees, or dues, or royalties to anyone, and enough 
supplies come with it to return far more than your in- 
vestment. Many earn the cost of the deterger in a week 
or two. It costs nothing to get details... write TODAY. 


SEND COUPON TODAY 
VON SCHRADER MFG. CO. D911 D" PL., Racine, Wisconsin 53403 

Send at once (no obligation) your FREE booklet containing 
information about your ELECTRIC UPHOLSTERY DETERGER 
and how I can start my own permanent, profitable business. 


Nome. 
Address. 
City. 


——— sem | 


State. Zip Code. 


VON SCHRADER MFG. CO. 
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Yor/ 


ART YOU 
WE'LL STÂN A 


Business 
‘Your ‘Own 


Start in sparetime; build 
a money-making full-time 
business in your garage or 


in business with No Money 
Down. Your earnings easily 
cover the low monthly payments. 
Sharpening saws is an important 
service in any neighborhood or 
jj small town— You can earn $3 to 
$6 an hour sharpening hand, 
ya band or circular saws, 


No Experience! No Selling 


The easy-to-operate Foley Saw Filer is automatic—it ng 
the job for you. You can be doing business the day after 
you receive your machine. And with a saw filing business 
customers will come to you. No door to door selling! You 
are supplying a much needed service. If you'd like more 
information about this unique business 0j opportunity. return 
coupon (no salesman will call) and we'll send you our fact-filled 


MONEY-MAKING BOOKLET FREE! 


Foley "Foley lags riepa 


Send for FREE k O! aking 
facts about the periode business. 


NAME. 
ADDRESS. 
CITY. 


NEW...Ninth Edition of the 


Manual Universally Accepted 
Sl Hee don SMALL ENGINES 


SERVICE MANUAL 
i Motor Service Manual 


outboard 


air 
1] 
d- 


B pi 
factory know- How”! 


Marey Service Manual 


EC 


Volumes 


on 
Stroke YS modelsot18 


Edition manufactur- 
ers. Includes 


orcycle Service Manual 
3 A total of 16 |] 
manufacturers 
represented. 
Complete in- 
on 


ment 
ine tear-down and 
. 232 big pages. 


Snowmobile Service Manual 
— 


Covers models 
ranging from 
6 to 12¥2 HP. 


omprehensi 


book concisely written. He: 
trated. Ei 


grams, exploded view drawings, 
hotographs. Lets you see exactly 
iow work should be perform: U: 
ed by profess 
urselfers, 
Money Back Guarantei 
or Money order and we 
TECHNICAL PUBLICATIONS DIV. Dept: PS-969 
1014 Wyandott 4105 
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“DRAGON EGGS” 


What strange reptillian life form lurks 
within the inner recesses of this mysterious 
blue egg??? It can run as fast as the aver- 
age man, jump 3 feet, but is small enough 
to fit in the palm of your hand! Egg is ready 
to hatch the day you receive it and live 
hatching is guaranteed! Perfectly harmless, 
makes a wonderful pet for children! Simple 
instructions for care and feeding sent with every egg. 
Free catalogue for DELUXE DRAGON GREENHOUSE 
WITH LIVE DRAGON JUNGLE & prices for LIVE 
"DRAGON FOOD" included with every order. 1 Egg, 
ONLY $2.00, add 50« for shipping. 3 EGGS $5.00, add 
75€ for shipping. OR ORDER DELUXE DRAGON 
GREENHOUSE & LIVE DRAGON FOOD TOGETHER 
FOR ONLY $5.90 + 75¢ for "| " 
shipping and RECEIVE 1 Pati; The Meals Dragon 
DRAGON EGG FREE! ! ! P.O. Box 181 


ORDER DIRECT FROM, Flushing, N.Y. 11352 


PA’ 
et age heavy bra: 
ster. Tube-bell ehh 


EYRE’ penduiums, 

walnut or cherry Jiffy Joint Kwil 
plun. Rush. 

mother** plan. 


Kuempel Chime Works, 9 Kuempel Bidg., Minneaj 


Buy and Hold U.S. 
Savings Bonds 


THE ABC's OF 
FINISHING 


is the subject of a handy Popular Science book that's 
perfect for your workshop library. It’s HOW TO DO 
YOUR OWN WOOD FINISHING by Jackson Hand. 
And what a book it is! You'll be amazed at the “wood magic" 
you can work on every finish in your home. Easy, step-by- 
step instructions, over 200 close-up photos (56 in full 
color) enable you to put a new face on floors, restore table 
tops, erase old finishes, work wonders with stain, discover 
the popular color-antiquing methods, use lacquer, varnish, 
shellac and enamel with expert skill and much 
more! You get plenty of ideas plus profes- 
sional tips for beautifying more than 25 
different woods. Covers many avail- 
able wood products, too. Even 
outdoor furniture, musical 
instruments and metal sur- 
faces! 170 pages. Fully il- 
lustrated. Quality coated 
paper. Money-back guaran- 
tee. Only $1.95. 


Minn. 55416 


Money back in 10 days if not fully satisfied. 


(c -MAIL COUPON TODAY! 
1 POPULAR SCIENCE H 969 
* 44 Hillside Avenue, Manhasset, N. Y. 11030 H 
1 Rush my copy of HOW TO DO YOUR OWN WOOD H 
1 FINISHING postpaid. | enclose $1.95 in full i: 
i Payment. H 
LI 
Name. i 
a ey d 
Gy. —. — he. . Tip H 
1 
' 
1 


SENSA Let's Do LEATHERCRAFT! 


HERE’S A GENUINE LEATHER 
BILLFOLD KIT AS A STARTER 


WORTH $5.00 AFTER YOU 
ASSEMBLE AND LACE! 


with 
ONLY coupon 
n f: below 
QUOD UU 


Get all the features of ex- 
1001 Foch, Dept. GL, Fort Worth, Texas, 76107 pensive billfolds . . . hidden 
^ TANDY CORPORATION © company money pocket, four-unit 
Yes, send me your embossed billfold kit and 112-page catalog. I'm sending card case and two side 
50¢ as full payment. (Limit one per family.) pockets. Handsome design 
already embossed. Kit com- 
plete. Easy 'n fun to assem- 
ble and lace. You'll also re- 
ceive a 112-page Leather- 
craft catalog and easy-to- 
follow instructional manual. 
Order yours today! 


ONLY 50¢ IF YOU ACT NOW! 


NAME. 
ADDRESS. 
CITY. 


SINE — — ZIP. 
IF YOU ACT NOW! 


You Can Have a T LEARN TO BE A 
HE-MAN Voice MI SKILLED LOCKSMITH 


Professional Key Machine yours to keep! 
Be your own boss, Earn steady, year-around income 
in your spare time at home. BELSAW INSTITUTE 
lessons show you how to make keys, open and repair 
locks on homes, cars, business buildings. Accredited 
Member NHSC. Approved for Veterans. All tools and 
supplies furnished including the $125 Key Machine. 
Write for FREE BOOK. No salesman will call. 


ONLY 50¢ 


ETRE: TERN. your voice this tested 
scientific way. Yes—you may now be able 
to improve thi 
and singing v in the privacy of 
your room! Self- training lessons, mostly 
silent. No music required. 


FREE BOOKLET 


Write today for Eugene Feuchtinzer's great booklet "How to Develop 
^ absol FREE! You must state your age 


t mailed postpaid in plain sealed envelope. No salesman will BELSAW INSTITUTE / 110S Field Bldg. 
bother you. Send your name and age RIGHT NOW! Kansas City, Mo. 64111 
PREFECT VOICE INSTITUTE, 325 W. Jackson Blvd., Studio JR-1 Chicago, Ill., 60606 -————— ttt TTILIITIIITITITT 


» Magic Mail Plan-Make upto [2 an Hour! 


Get ORDERS and CASH from your mail- 


man—do work in SPARE TIME at home Get into PLASTIC 


—or expand into FULL TIME business. L MI 

Send coupon for Free facts about the newest A N 

and most fascinating of all home operated A N ls. 

businesses. For the first time a simplified Ti G at ur nome 

ERNEUT. the fabulous profits of WE'LL 

ic ng ani mina ti: 

rittntherenstottacriaicperstorvame HELP FINANCE YOU AT LESS THAN BANK RATES, 

one d ALT machine with fnanein help, too. Rush name. Well send you d 
Postpaid, pict rices, details, finance plan, all the facts 
you need. Mailcoupon or send nam on paatesri. No char, 


Make Thousands of Beautiful Art Creations T wannen ELECTRIC CO.. 1512 Jarvis Av. 
1 Dept. L-3-KS, Chic: , iil. 60626 
COSTUME JEWELRY e CIGARETTE BOXES | | Acn cost to me, please rush full details and Ù 
TRAYS e CANDLESTICKS e COASTERS financing plan, postage prepaid. No obligation. a 
LAMP BASES è BOOK ENDS...ALL IN 1 
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How to Make 
an Extra 
Camper Lamp 


By ROBERT K. WALLACE 


Hares a nifty 12-volt camper 
lamp you can make. A good 
traveler, it’s rugged and doesn’t 
“eat” much. 

It uses an 80-amp-hour battery 
which can be recharged while you 
travel. You get at least 20-hours’ 
use with a full charge. 

First, get a suitable lampshade. 
Its size will determine base di- 
mensions, important for stability. 

Sockets are “clearance lamps” 
(with domes removed) from an 
auto-parts store. Solder a wire to 
the bracket of the socket assembly 
for ground return. 

Insert a dowel in the top of the 
wiring hole, and screw in a hook 
for hanging. 

Switches are canopy push-on/ 
push-off type; bulbs, 1073 dome 
lights. Use standard POSJ ap- 
pliance wire, but avoid AC con- 
nectors. Suggested: Cinch-Jones 
P-302-CCt connectors on the 
cord, and $S-302-FPs for the 
camper receptacles. 


Finished lamp (top photo) has a sturdy hardwood base and 
canopy push-on/push-off switches. Sockets in the bottom 
photo are “clearance lamps," bought at auto-parts stores. A 
handy hook allows lamp to be hung, keeps shade in place. 


For people 
who are not ashamed 
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Great Books are published by Encyclopaedia Britanni. 


Here is the most superb home 
library ever assembled —Great Books 


It may not be popular to admit it, but all people 
aren't created equal. And the longer they live 
(and learn), the less equal they get. 

You were probably born with a bigger share of 
intelligence than most of your fellow men... 
and taught how to use it. And you appreciate the 
difference. You aren't ashamed of having brains. 
You enjoy using them. 

That’s why Great Books belong in your home. 
These are the writings of Plato, Homer, Cervantes, 
Tolstoy, Freud, Rabelais, Shakespeare, and many 
more. They contain just about every important 
thought of Western man for the past 3,000 years! 
A set of 54 beautifully bound volumes containing 
443 masterpieces by 74 of history's greatest 
geniuses. 

The $1,000,000 Syntopicon 
Included with Great Books (and available only 
with Great Books) is a unique reference work 
called the Syntopicon. An amazing index that 
required 8 years and cost more than $1,000,000 
just to write. 


imja 
Mimie | 
jajaja IN 


in collaborat 


Unlike a dictionary that indexes words or an 
encyclopaedia that indexes facts, the Syntopicon 
indexes ideas—every one of the thousands of 
topics and subtopics within the Great Books. 

In minutes, the Syntopicon enables you to 
look up any idea in the Great Books and find 
what each of the great thinkers thought about it. 

Also available with Great Books are the hand- 
some 10-volume reading plans. And you may 
also get a remarkable 10-volume set called Gate- 
way to the Great Books as well. 

Certainly, the Great Books belong in the home 
of every thinking person. May we suggest that 
you send for more facts today? 


Send for FREE booklet 


To learn more, just fill out and mail the 
attached card. If card is missing, write 
to Great Books, 425 N. Michigan Ave., 
Dept. 395-M, Chicago, Illinois 60611. 
You will receive a full-color, 16-page 
booklet describing Great Books in detail. 
There is no cost or obligation. 


GREAT BOOKS 


LETS UNCOMPLICATE 


Picking the right gun, shell and shot size to improve your field 


‘ou’re in good company. 
Even veteran field shooters aren't 
always 100 percent sure of the best 
choice. And complicated charts and 
tables don't seem to help much. 

Which is a shame. Because the ba- 
Sics of matching gun and load to the 
june are really quite simple. If you 
follow them, you can't go very wrong... 
even making allowances for personal 
opinions. 

Let's start uncomplicating things. 

Choosing the right gun. 

The first and most important deci- 
Sion you have to make is what kind of 
game you'll generally be shooting. A 
gun that will help your shooting should 
have the action, barrel choke and bar- 
rel length that match up with the kind 
of game you have in mind. 
What about actions? Books 


O Both the 870 and the 1100 have 


this simple Remington-Peters guide. 


have been written extolling the relative 
advantages of automatics, pump guns 
and the traditional doubles. Everybody 
hasarightto his opinion. But Remington 
believes that the two actions that best 
fit the modern shooter's needs are the 
automatic and the pump. Apparently 
the majority of shooters agree because 
these are far and away the most popu- 
lar actions. 


The Remington Model 1100 Automatic 
is the shotgun that just a few years ago 
changed the underlying attitude of 
American shooters toward automatics. 
Before the 1100, there was always a 
question rapari the durability and 
reliability of automatic actions. Early 
automatic designs also seemed to be 
on the clumsy side. The Model 1100 
is a sleek beauty that has demonstrated 
its reliability both in the field and with 
trap and skeet shooters who fire thou- 
sands of rounds a year. 

A special advantage of our gas-op- 
erated action is that it reduces recoil. 
There's more of a push than a "kick". 
The Remington 1100 is extremely 
pleasant to shoot. Which makes it a top 
Choice if you figure on letting your wife, 
daughter or other females do some 
shooting. The Model 1100 with venti- 
lated rib, illustrated here, is priced at 
$189.95*, Other styles start as low as 
$164.95*. 


The “‘Wingmaster” Model 870 is the 
pump action of the Remington line. The 
"Wingmaster" has two action bars, a 
Remington first, which prevent the 
twisting and binding found in less care- 
fully engineered, single-bar pump ac- 
tions. Seasoned shooters claim that this 
action is so smooth that they can equal 
the speed of most automatics. Could 
be. This pump gun is fantastically fast. 
The Model 870 with ventilated rib (il- 
lustrated) sells for $134.95*. Other 
styles as low as $109.95*. ý 


two obvious advantages over conven- 
tional double-barreled guns. A single 
sighting plane and a magazine hold- 
ing several shells. This last advantage 


“Wingmaster” 
Model 870 Pump 


is worthwhile when another bi 

unexpectedly comes up out | 
nowhere after you've alreac 
fired. 

These Remingtons are ava 
able in 12, 16, 20, 28 and 41 
gauges. However, there are thre 
gauges of special interest to tt 

upland shooter. The 12 gaug 

is practically standard ar 
can be used for every uplar 
game bird or animal. If yc 
prefer a lighter, faster-swin, 
ing Bus you'll probably fir 
a 20 gauge adequate f« 
everything except turkey. TI 
28 gauge is a sporty gun, bi 
it is best used on the small 
birds likely to be shot at clo: 
range—such as woodcoc 
and quail. Specific gauge re 
ommendations are given on tl 
opposite page. 
What about choke 
and barrel length? 

The chances are that yc 
know exactly what choke i 
However, for the benefit of ne 
shooters who might not kno 

we had better explain. 

When we say a shotgt 
barrel is "choked", it meai 
that the inside of the barrel ( 

bore) is made a few tho 
sandths of an inch small 
near the muzzle. The effe 
is to reduce the spread | 
the shot and gain extra effe 
tive range—much like puttir 
a nozzle on a water hos 
Tightly choked barrels a 
best for long shots on tous 
birds. More open chok: 

are recommended f 

closer-cover shooting ar 
smaller birds. Remingt 
barrels are made wit 
full, modified and in 


proved cylinder chokes whic 
cover all upland game shootir 
requirements. : 
Now we have a nice surprise for yoi 
You don't have to buy a closetful « 
guns to get an assortment of choke 


JPLAND HUNTING. 


mington offers interchangeable bar- 


3 that you can switch in a minute 
hout tools or gunsmithing. A big sav- 
tin cash. And shooting the same gun 


Ips your marksmanship, because 
tre’s no change in stock or trigger 
Il. (Specific choke recommendations 
) given below.) 
arrel lengthis still largely a matter 
personal preference. However, for 
land game there is a trend toward 
orter barrels. When you're in close 
ver, a 26” or 28” barrel is less likely 
get fouled up in the brush. And forget 
out the old idea that a longer barrel 
| "shoot a piece further". That's a 
ngover from black-powder days. 
Better shells, 
better shooting. 
There's one thing you can be sure 


No gun will ever shoot better than - 


? shell you load into it. That's why it 
ally pays to insist on Remington or 
ters shells every time. 

With the exception of our special 
atter load and 410 gauge, all Rem- 
ston and Peters Upland Game Shells 
ve the patented "Power Piston" one- 
xce wad. “Power Piston" puts up to 
$6 more knockdown power into every 
ttern. Simply because it 
avents shot from flatten- 

1 against the inside of 
? barrel. More of them 

true. The pattern isn't 
taller (despitewhatsome 
ks think)—it’s just more 
'ective. The pellets that 
ght have gone wild stay 
the area where you want 


“Power Piston” Wad 77 7. — 


can switch barrels in à minute, 


them to go. 

Remington and Peters shells all 
have plastic bodies, too. They won't 
scuff, swell or split. If you reload, they'll 
give as many good 
reloads as any shell 
you can buy. 


Matching gun and 
shell to the game. 


Here are recom- 

mendations based 
on what experienced 
hunters tell us is the 
best combination of 
barrel choke, shot 
size and amount of 
powder. Naturally, 
personal prefer- 
ences vary a bit. 
However, we assure you that game 
brought down with No. 8 shot won't 
count less because Remington recom- 
mended No. 9's. 
PHEASANT. Improved cylinder 
choke for close-cover shooting. 
Modified or full for long corn- 
field shots. When long shots are 
expected, we recommend 12 
gauge Remington Express with 
No. 5 shot or Peters High Veloc- 
ity No. 5's. On a normal rise 
over dogs, and for all-around 
use, No. 6 shot is a favorite. 
GROUSE. Improved cylinder 
or modified choke for hunt- 
ing in heavy brush. Full choke 
for open shooting. 12 gauge 
guns are the big favorite, but you see 
quite a few 20 gauge guns. 

On smaller birds such as ruffed 
grouse or Hungarian partridge, use 
Smaller shot—1% ounces of No. 7V2 or 
No. 8 with 3% drams of powder as 
loaded by Remington is a good all- 
around load. For big western grouse 
(sage, sooty and blue) a heavier load 
with bigger shot such as Peters High 
Velocity with No. 5 or No. 6 shot is 
nee 
WOODCOCK. Improved cylinder or 
“skeet” choked barrels and smaller 
bores are recommended...20 or 28 
gauge. Small shot—No. 8 or No. 9—in 
Remington “Shur Shot" or Peters “Vic- 
tor" shells are excellent. For 12 gauge 
guns we suggest either Remington or 
Peters shells loaded with 1% ounces of 


No. 8 shot and 3 drams of powder. 
TURKEY. Stick to full-choke barrel in 12 
gauge. Choice of shot depends on ex- 
pected range—bigger for long dis- 
tances, smaller for close shots. Rem- 
ington or Peters shells (standard or 
magnum) with BB, 2, 4, 5 or 6 should 
bring you a turkey dinner. 

QUAIL (BOBWHITE). Improved cylinder 
and modified chokes preferred. 12 
gauge favored, but there's quite a trend 
toward the sportier 20, 28 and 410 
gauge guns. For early-season shooting, 
when feathers are light, some hunters 
use No. 9 shot. Later, they switch to 
No. 7Y or No. 8. A good 12 gauge load 
is the Remington shell with 3 drams of 
powder behind 1% ounces of No. 8 shot. 
DOVE. Modified choke is preferred by 
most dove shooters. At normal ranges 
you'll do well with the lighter loads and 
either No. 7¥2 or No. 8 shot. For longer 
ranges use Remington "Express" or 
Peters "High Velocity" loaded with 
No. 6 or No. 735 shot. 

RABBITS. There are as many choke, 
gauge and load combinations for 
rabbits as there are rabbits. For 
snowshoes and larger jacks we 
recommend Remington "Ex- 
press” or Peters "High Velocity” 
in 12 gauge with No. 5 shot in 
a, full or modified choke 
barrel. For cottontails at 
normal ranges, lighter loads 
like Remington "Shur Shot" 
or Peters "Victor" are pre- 
ferred. No. 6 or No. 7¥2 shot 
in an improved cylinder or 
modified-choke barrel does well. 

This should cover the essentials. 
However, if you want more detailed in- 
formation about guns or shotgun shells, 
your nearest Remington-Peters dealer 

can help. We also suggest you send for 
the new Remington-Peters color-illus- 
trated catalogue. No charge. Just write 
to Remington Arms Company, Inc., 
Bridgeport, Conn. 06602—Dept. F9. 


rademark of Reming- 


"Fair Trade Prices in states having Fair Trade Laws. 


Wordless 
Workshop 


By ROY DOTY 


. . That's what acceptable Wordless Workshop ideas are worth. Ad- 
Win a $25 Prize! dress your ideas to Editor, Popular Science, 355 Lexington Ave., 
* New York, N.Y. 10017. They can't be acknowledged or returned. 
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Johns-Manville 
FGA shingles 
give your roof 


a chance to outlast 
your mortgage 


You can bank on a roof of Johns-Manville FGA Seal-O-Matic shingles. 
They contain moisture-proof fiber glass and asbestos. 
Materials that don't rot, don't swell or shrink. So your shingles don't 
move around. They just lie there. Beautifully. In any weather. 
Look for FGA shingles—in a wide choice of attractive colors 
in several styles—at your nearest J-M dealer. 

So you won't have to worry about your second or third roof 

while you're still working on your first mortgage. SJ 


Johns-Manville 
| PME Me ee RNC Rm q 


| Johns-Manville, Box 290-BA New York, N. Y. 10016. 
l Please send me more information on your FGA shingles. 


| Nem 


i Address. 


l Gif 
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Hares an answer to the space problems 
of a vacation home or small apartment: 
ingenious modular living units by Joe 
Cesare Columbo, noted Italian architect 
and designer. You can put Box I in a 
corner, in the middle of a room, or (with 
two systems) back to back. A typical 
“complex” (above) includes wardrobe, 
bed, chair, open storage unit, chest of 
drawers, and desk. Its elements can roll 
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out to fill space, or come together to make 
it (below, left). Climbing into the high 
bed is easy—the chair doubles as a ladder. 
Another complex (below) also offers a low 
bed with drawers. 

Box I has a plastic-laminate finish, with 
metal trim. Made in Italy (by La Linea, 
S.A.S., Milan), it was introduced into the 
United States by R. H. Macy & Co. Price 
for a complex: $1,200. 


High bed is anchored between two wardrobes in this setup. 
Low bed, with built-in drawers, can roll out to do double 
duty as a couch. All units fit into 814-foot-long 
by 414-foot-wide basic unit, as at left, when not in use. 


gon ow n 


MINT 


Eu yj 


SWAGEN OF AMERICA, INC. 


Beware of the dog. 


It may bite. 

Into your wallet. For a new engine, perhaps. 
Or maybe a new transmission. 

From such grief, we'd like to spare you. By 
suggesting you seek out a Volkswagen dealer. 

His selected used VWs and domestic cars 
have much better manners. 

Before they go on the lot for sale, they go 
in the shop for inspe 
you'd want to have che 


lThings like cylinder compression. Clutch 
play. Brake system.) 
If anything at all needs to be repaired or re- 
placed, it gets repaired or replaced. 
And only those thoroughbreds strong enough 
to pass this tough over get the VW 
dealer's varantee sign.* 
Which tells you the one thing 
you need to know about a used 


No matter how you cut it 
older whiskey tastes more mature. 


Cut it with water. 
With soda. With anything. 
Older whiskey goes down smoother. 
That's why Schenley Reserve 
is blended with eight year old straight whiskey 
(Even though it costs more to make.) 

So compare the age. Compare the price. 
And if you're paying Schenley Reserve prices 
for something younger, 
don't think that they're charging too much. 

Maybe we're just charging too little. — 


Schenley Reserve. 
It costs more to make. Costs us. Not yo 


*Blended Whiskey * 35% Straight Whiskeys 
65% Grain Neutral Spirits * 86 Proof © Schenley Distillers Co., N.Y. C. 


WHEELED, TRACKED, OR 


What 
Kind of 
ATV 

Is Best 
for You? 


USE 


ARTICULATED 


Go-anywhere all-terrain vehicles (ATVs) are busting 
out all over the landscape. Here's a look at the main 
types now available and what they do best 


By E. F. LINDSLEY 
PS Outdoor Power Equipment Editor 
PHOTOS BY ORLANDO GUERRA 


Pack the agility of a mountain goat and 
the bog-happy abilities of a muskrat 
into a single powerful, rough, tough ma- 
chine and you'll come up with an ATV. 
That’s short for All-Terrain Vehicle, the 
newest fun contrivance, and one that 
promises to make go-anywhere outings 
practical year-round. ATVs have been 
available for awhile, but it’s only recently 
that their builders have really started to 
vary the proportions of goat, cat, and 


muskrat for a more versatile breed. 
Because these innovations in design and 
capabilities are important, PS decided to 
check out three new and distinctly varied 
ATVs so that you might judge which type 
is right for your needs — tracked, wheeled, 
or articulated. 
AMEF’s eight-wheel-drive Sur-Trek with 
a uniquely jointed center is the articulated 
vehicle we selected. The others are Allis- 
Chalmers’ six-wheel-drive Terra Tiger, 
fairly typical of the single-unit, high-flo- 
tation-tire type, and Cushman’s hydro- 
static-drive Trackster. 
A real kick to drive. This goes for each of 
Continued 
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Double-jointed vehicle gets the bends to carry you over anything 


da = N 


Double-jointed AMF Sur-Trek wallows over little val- 
leys bending both nose and rear upward in a fine 
demonstration of the value of its articulated design. 


Articulation also helps AMF climb hills. After front of 
vehicle crosses crest of hill, front wheels hold it 
there, while four rear wheels dig in and add bite, 


Cruising through a deep bog is no problem for the 
AMF, and the steering is ideal — Sur-Trek handles 
like a boat even when you're traveling on dry land. 


the machines. Steering, throttles, brakes, 
and handling techniques differ, but prac- 
tice only a minute or two with any one 
and you find yourself blasting off across 
the landscape with the aplomb of a vet- 
eran. Confidence builds as you become 
accustomed to the low, low centers of 
gravity, jolt-absorbing abilities built in- 
to the wheels and suspensions, and the 
snappy two-cycle engines that fairly leap 
into action. 

'To compare the advantages and draw- 
backs of each type, we broke down their 
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Editor Lindsley piloting the articulated AMF finds it 
requires that you anticipate turns and recoveries. 
It's like steering a boat with a rudder control. 


test performance into these categories: 
Over-the-ground ride and speed 
Steering and handling 
Climbing ability 
Water and bog capability 
Load capacity and utility 
Structure and drive train 

For sheer scat and easy ride, the six- 
wheeler does a top-notch job, especially 
when you consider that the 10-hp. JLO | 
L252 engine is a bit smaller than the en- 
gines in the other ATVs we tested. 

The Terra Tiger steers accurately and 


Two-part AMF vehicle has a huge load-carrying capacity, holding as many as four with gear. 


Crank at right end of front cable turns shaft that 
transmits steering via cable to wrench rear car 
around. Then front car follows—like tail wagging dog. 


well. Our only complaint was the lack of 
reverse. Sometimes natural temptation 
leads an ATV driver into spots he'd rather 
back out of on second thought. 

AMF's Sur-Trek is a truly novel ma- 
chine resembling two roller-coaster cars 
linked together. Power feeds to all wheels 
on both cars from the 20-hp. engine in the 
rear car. The two cars will seat four or five 
persons, or the rear could be used to haul 
a hod full of camping gear. 

The speed is good, but the ride is more 
sedate and the turns less dramatic than 


Grooved pulley transmits steering commands from 
control wheel by turning a shaft, which engages a 
telescoping wagon tongue running back to rear car. 


on smaller ATVs. The articulated center 
joint allows the front and rear cars to 
wallow individually over hummocks and 
the Sur-Trek slinks through ditches and 
humps over ridges like a snake. Power 
from the JLO 295 is plentiful and you 
have a choice of conventional foot throttle 
or a hand throttle — the latter for control 
in tight spots. 

Brakes are pedal-operated but the pedal 
tends to ride high and it's a bit hard to 
yank your foot high off the throttle and 
onto the brake. Continued 
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Tracks and bogies 
have great spring— 
you tense for jolts 
that never come 


Tracked Cushman ATV does 
more pitching and bumping 
over rough terrain, but sus- 
pension absorbs most of jolts. 
Springing in tracks and bogies 
does the job of cushioning. 


Cushman Trackster has elec- 
tric start for its 25-hp. OMC 
two-cycle engine. Tee handle 
(center) gives you wrist steer- 
ing and advantage of speed 
control at the same time. 


Access to engine of Cushman 
is extremely easy —you merely 
release panel latches and lift 
out front hood and dash 
panel. There's an impressive 
hydraulic oil-cooler radiator. 


Trackster cruises through a bog with little trouble. Its tracks seem to perform 
as well as wheels in control and going power through shallow water. 


Steering an articulated vehicle proved tougher than steering 
the others. Turning functions on the principle of the tail wag- 
ging the dog. A car-type steering wheel with a drum and cable, 
like an outboard motor rig, operate a rather large grooved 
pulley or sector wheel mounted on the bulkhead behind the 
driver's seat. The sector wheel,turns a shaft extending through 
into the space between the two cars and swings an arm which, 
in turn, engages a telescoping wagon tongue reaching back to 
the rear car. 

Thus, a turn on the steering wheel travels via cable to the 
sector wheel and lever arm to wrench the rear car around. In 
due course, the front car follows. With the Sur-Trek, you learn 
to anticipate turns and start them a bit early. You also start 
your recovery early. 'The general impression is that of steering 
a boat with rudder control. 

Maneuvering is a joy. With the Cushman (Outboard Marine 
Corp.) Trackster, you'll find yourself making on-the-spot turns 
that actualy trace a true circle on the ground. This, of course, 
is a bonus of the Sunstrand hydrostatic drive that permits lock- 
ing or reversing either tread while the opposite one goes forward. 

A single T-handle mounted vertically at front and center on 


Tracked-vehicle suspension consists of individually suspended bogie wheels 
held by rubber mounts and steel springs. Track is of one-piece rubber. 


A little practice and you blast off like a veteran 


Bird's-eye view of Allis-Chalmers Terra Tiger 
shows roller chains (foreground) that drive 
sprockets on each of six wheel axles. En- 
gine is a 10-hp, two-cycle JLO. 


~ by, 
T-bar steering handle maneuvers Terra 
Tiger. Turning handle downward disengages 


steering clutch on side toward the turn. 
Wheels on other side bring you around. 


the panel gives steering with a twist of the 
wrist — moved fore or aft the same handle 
increases or decreases speed. 

The hydro transmission is as smooth as 
Silk but it took me two stall-outs on a steep 
slope to learn one trick: As the engine 
starts to lug down, you must come back 
on the throttle. This has the result, hy- 
draulically, of gearing down. 

The tracked vehicle seemed to have a 
bit more pitch and bump over rough 
ground but the springing on tracks and 


Quickness of Terra Tiger wasn't diminished despite loss of 
its right middle wheel, which came off when a hub weld 
broke. The remarkable little machine didn't even lose any of 
its hill-climbing capabilities while minus one of the wheels. 


E 


Terra Tiger splashes through a bog with only a few dubious 
moments. Speed is about that of a paddling bird dog. Manu- 
facturer does not recommend a nose-down plunge into the 
water, but advises that you enter at a reasonable angle. 


bogies is remarkable. You find yourself 
tensing for jolts that never come. Loose 
gravel can be alarming. Stones tend to get 
into the track channels and the crushing 
action splits them and pops them out with 
some pretty snappy noises. It doesn't 
appear to hurt anything. 

The ATVs all excel in hill climbing. 
But again, each type has its own unique 
advantages, although all are designed to 
climb a 45-degree grade. 

For one or two persons in reasonable 
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How They 
Compare 


Overall Length (in.) 


Dry Weight (Ib.) 


Overall Width (in.) 


Amphi-Cat 


a 
N 


9 e 
S s 
E z 
E v 
t £ 
w w 
c c 
ui uj 
2-stroke Sachs 


Attex 


2-stroke 


1] olo| Ground Clearance (in.) 


w 

£ 

x 

[] 

£ 

m 
Drum 
Disk 
Disk 
Drum 
Disk 
Drum 


ojo T +f »|a]o| Number of Wheels 


Coot 4-stroke Tecumseh 
Moto Brousse Sachs E 
Muscateer 5215 5 4-stroke Kohler 
Pug 51 15 4-stroke Tecumseh 
Scrambler 6 4-stroke B&S 
Sierra Trail Boss [ s |5 [| 6% | 2-stroke Kohler 
Stalker 92% 63% 8 4-stroke Tecumseh 
Starcraft 72 - Disk 2-stroke JLO 
Sur-Trek 126 7% Disk 2-stroke JLO 
Terra-Tiger 86 5.37 6 Disk | _2-stroke JLO 
Trackster 985 92 10 tracks Hydrostatic | 2-stroke OMC 
Wolverine 1,975 113 11.7 8 Drum 4-stroke FORD 


hill country, the six-wheeled vehicle does 
just fine. The Terra Tiger is close-coupled 
and takes a 45-degree hill nicely—even 
climbed one on five wheels after a hub 
weld broke on a center wheel. 
The Trackster offers an escape route 
| not available to wheeled vehicles. Force 
it up too steep a grade and it slithers off 
sideways and comes back down nose first. 


Dashing through water is a cinch for Attex ST-300, 
a rugged six-wheeler that can do 35 m.p.h. on land. 


Scrambler ATV scampers through snow like a snow- 
mobile with the help of its six big flotation tires. 


'The hydrostatic drive, low center of grav- 
ity, and side-sliding action of the flat 
tracks make this possible. 

The big, sedate, double-jointed AMF 
Sur-Trek has amazing hill-climbing abili- 
ties. Its extra two wheels give added 
bite just when it’s needed to help the huge 
machine slither up steep grades. 

In some areas, ATV owners couldn’t 


Pug, in wild country, easily maneuvers around a big 
boulder with the aid of its double-jointed design. 


Stalker is a brand new entry in ATV field. It uses 
twin control sticks for steering and acceleration. 


Max. Land Speed 


(m.p.h.) 
Price (f.o.b. factory) 


care less about bogs, muck, and swamp 
water. They’re happy traveling over sand, 
rock, ice, or snow. But many prospective 
owners envision crossing geological swarf, 
sludge, and marshland to duck blinds, 
island camping spots, hidden fishing holes, 
and bird-watching nooks. 

Face it; an ATV is not a speedboat or a 


[Continued on page 2 


lew B9 Amphicat, 10 percent faster than its earlier 
brothers, has a new torque-sensitive transmission. 


our-wheeler Moto Brousse has smaller steering 
heels in rear and larger drive wheels in front. 


es 


hs i ji 
Compact Starcraft ATV has a fiberglass body that’s 
built to take rugged punishment in woods or swamps. 


d 


New Sierra Trail Boss has a planetary-gear steering 


transmission that is controlled by two levers. 


Huge Wolverine is a real workhorse. Its 55-hp. Ford 
V-4 is largest engine in any of the ATVs shown here. 


Muscateer is highly maneuverable, turns in its own 
length by stopping wheels on one side; others push. 


yes 
m (Y IUSERIEER 


Fantastic new 
rescue craft-the DSRV. 


The Deep Submergence Rescue Vehicle 
picks up crewmen—24 at a time—from 
nuclear submarine lying helpless on ocean 
floor. (DSRV will operate at an incredible 
3,500 feet below surface.) Inner pressure 
hull consists of three interconnecting 71⁄2- 
foot spheres. One for three-man crew; oth- 
ers contain breathing masks for emergency 
oxygen supply, house 12 rescued. sub- 
mariners each. Transfer from distressed 
sub to DSRV is through bell-shaped hatch. 


G omewhere in the dim recesses 
f the sea, a U.S. Navy nuclear submarine 
n patrol eavesdrops on the sounds of the 
leep. Her many sensors detect a whole 
pectrum of underwater activity, so that 
he men on board are more aware of their 
vatery environment than even the deni- 
‘ens of the deep. 

Nevertheless, this machine and the men 
nside are out of their element—and vul- 
ierable. Accidents happen, despite careful 
quipment design and rigorous training. 
Nhat if the sub can't surface? 

'The answer is the Navy's Deep Submer- 
fence Rescue Vehicle—DSRV for short— 


y CMDR. SCOTT CARPENTER, USN (RET. 


'omises lost submariners... 


ESCAPE FROM 
THE DEEP 


olution to number-one underwater problem: 
Eid can be flown anywhere, dive hundreds 
f fathoms, to find and evacuate stranded subs 


now abuilding at the Lockheed Sunnyvale 
plant in California. The 50,000-pound, 44- 
foot torpedo-shaped craft has a three- 
sphere steel inner pressure hull that will 
withstand depths of more than 3,500 feet. 
Using space-age technology, the DSRV 
makes deep-ocean submarine rescue a 
reality at long last. 

Suppose an accident disables our pa- 
trolling submarine. She settles helplessly 
to the uneven, slanting bottom. All at- 
tempts to regain control are unsuccessful. 
Lying on the bottom, she and all her men 
would have been forever committed to the 
deep—before DSRV. 


Continued 


"OPULAR SCIENCE salutes Cmdr. Carpenter with a hearty "Welcome Aboard!” 


We are delighted and honored to announce 
hat Scott Carpenter has agreed to write regu- 
arly for this magazine on inner space—the 
ascinating world under the seas. 

Commander Carpenter, of course, is world- 
enowned as both astronaut and aquanaut. He 
3, in fact, the only man to have both orbited 
ur planet and dwelt on the ocean floor! 

In 1959, after ten years as a Navy flyer, he 
ecame one of the original seven U.S. astro- 
iauts. In 1962, he flew three times around the 


earth in the second U.S. manned orbital flight. 

In 1965, he joined the Navy's Man-in-the- 
Sea program. As a Sealab Il aquanaut, he led 
two teams that lived and worked for 30 days 
205 feet under the Pacific. 

A two-year return stint with NASA followed. 
From 1967 Until his recent retirement he was 
Assistant for Aquanaut Operations in the 
Navy's Deep Submergence Systems Project. 

Welcome to Scott Carpenter—astronaut, 
aquanaut, and now author. 

—ERNEST V. HEYN, Editor-in-Chief 
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Deepest-diving rescue sub can navigate to within one inch 


Now, however, the lost sub’s “Mayday” 
distress message—sent by a radio buoy 
floated to the surface—triggers a rescue- 
mission system that will bring relief within 
24 hours. 

At a naval installation, a DSRV and her 
support equipment are lifted onto special 
transport vehicles, which rush them to a 
nearby airfield. There, the DSRV is load- 
ed on one giant C-141 Starlifter jet, the 
support equipment and transport vehicles 
aboard another. All are flown to the port 
nearest the stranded sub. Simultaneously, 
a nuclear sub is directed to the same port. 
Enroute, she prepares for the rescue task 
—she will become the “mother” submarine. 

Rendezvous for rescue. Within hours, 
the DSRV makes rendezvous with the 


Emergency breathing unit 
shown in test above can pro 
vide clean air for 13. Aboard 
DSRV, each rescue sphere has 
one such unit, supplying total 
of 24 rescued submariners. 
DSRV goes underwater to acci- 
dent site “piggyback” on nu- 
clear mother sub (right). DSRV 
needs complex control system 
to berth on mother. 
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mother sub. The DSRV is mated to the 
much larger sub's after hatch, for it will be 
carried “piggyback” underwater to the ac- 
cident site. Not heavy pack ice nor even 
hurricane conditions on the surface will 
impede the operation once the mother sub- 
marine finds the deep ocean. She can then 
cruise waters perpetually serene. 

But here is where the real work begins. 
'To locate a sunken object, even one the 
size of a large modern nuclear submarine, 
is no easy task. Precise navigation brings 
the duo to the search area, then the back- 
packing mother sub begins a search pat- 
tern. Accurate plotting and careful listen- 
ing guide the big sub to her stricken sister. 
Her sonar gear, communications equip- 
ment, and other special rescue devices tell 
the sub's skipper and the three-man DSRV 
crew that all is well with the trapped crew, 
but that slow flooding is driving the in- 
ternal pressure of their vessel slowly up- 
ward. 'There is just time. 

DSRV is on its own. Now the mother sub 
comes to a hover. The DSRV hydronauts 
are briefed and transfer to the rescue vehi- 
cle, which is then sealed off and detached. 
Down it dives, seeking the escape hatch of 
the stranded sub. 

During this crucial maneuver, the 
DSRV uses the most elaborate array ol 
navigation and sensing equipment yet car- 
ried beneath the sea. Her computerized 
inertial-guidance control system, with 
gyros and accelerometers, is actually more 
flexible than Apollo's. Forward-searching 
horizontal and vertical sonars locate un- 


Vill it fit? 
141 Starlifter. 


DSRV just squeezes aboard Air Force 
Rescue sub was designed for air 


lerwater obstacles and feed terrain in- 
ormation to the computer. 

Narrow-beam sonars give altitude and 
lepth, and doppler sonar yields ground 
peed. Highly precise short-range sonar, 
iewports and 250-watt mercury vapor 
amps, and closed-circuit TV cameras in- 
ide the rescue skirt aid the hydronauts 
uring the critical docking. 

Inch-by-inch navigation. The DSRV pi- 
ts must control their craft to within plus 
r minus one inch in order to couple its 
escue bell to the escape hatch. Maneu- 
ering mechanisms include a rotatable 
hroud around the main propeller, water 
ts, and a system of five tanks that ex- 
hange mercury to redistribute mass and 
ontrol pitch and roll. The pilots use 
inches, grapplers, and manipulators to 
lear debris around the hatch. 

Why does this rendezvous and docking 
equire such complex equipment? After 
ll, these two ships are nearly motionless 
1 the sea, and we have seen the same feat 
ccomplished by spacecraft in earth orbit 
t 18,000 miles an hour. 

Relative speed of zero. Absolute speeds 
re not important in such a maneuver—it 


transport so it could rendezvous with mother sub 
quickly, reach lost sub within 24 hours of accident. 


is only relative speed that counts. For a 
docking operation to be successful, the 
relative speed must be zero. In the vacuum 
of space, there are no momentary, unpre- 
dictable forces to buffet vehicles out of 
their calculated trajectory. Moreover, the 
astronaut’s visibility is essentially un- 
limited; he can navigate by very accurate 
radar and celestial fixes; he can maneuver 
by expending very little energy. These 
blessings are not found in deep ocean. 

There, all is darkness; artificial illumin- 
ation is absorbed in a few tens of feet. 
Ballast shifting is critical because gravity 
and buoyancy must be considered. The 
viscosity of the water exacts a heavy power 
toll for submarine motion. The mere turn- 
ing of the DSRV’s propeller produces 
cross-coupling and torque that tends to 
throw the craft to one side. And, most im- 
portant, rapidly changing current and 
swell action push and tug at the subs. All 
combine to make underwater rendezvous 
and docking tremendously difficult. 

Busy arrival. Docking completed, the 
DSRV crew drain the entrance skirt, 
equalize the pressures (submarine and 


[Continued on page 214 
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THE POPULAR SCIENCE ANTI-CAR-THEFT 
DEVICE COMPETITION sponsored by Allstate Insurance ( 


Build a gadget to 
foil car thieves 
—and get a shot : 


LUV eR AOAN EEA II I NNT ATA 


CONTEST RULES 


All entries must be accompanied by a filled-in 

entry form which can be secured by mailing 
the coupon below, or by writing to PoPULAR SCIENCE 
Anti-Car-Theft Device Competition, 355 Lexington 
Ave., New York, N. Y. 10017. 

A stamped and self-addressed envelope must ac- 
company each request. 

The completed entry form will warrant that to the 
best of your knowledge the submitted device rep- 
resents your own original idea and that it does not 
infringe upon any existing U.S. patent. 


All entries must be working models of devices 
that can be attached to or built into a car to 


Send for Your 
Entry Form 


Please send me an entry form so that 
| may enter the PoPuLAR Science Anti-Car- 
Theft Device Competition, sponsored by All- 
state. | enclose a stamped, self-addressed 
envelope. 


Name. 
Address. 
City. State. Zip. 
Inventors' Competition 


POPULAR SCIENCE MONTHLY 
355 Lexington Ave., New York, N.Y. 10017 
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prevent its being driven away under its owr. powi 
by unauthorized persons. 


The device should require as little effort c 
the part of a driver as possible to render th 
vehicle undrivable to unauthorized persons. 


The device should be designed so that it ca 

be mass-produced cheaply, and the estimate 
manufactured price will be taken into account E 
our judges in awarding prizes. 


Each entry must be sent by insured ma 

A self-addressed label and sufficient postas 
must be enclosed with all devices the owners wis 
to be returned. POPULAR SCIENCE will use its best e 
forts to return all inventions entered in the comp 
tition, but will not be responsible or otherwise liab 
for any inventions that are not returned. 


Entries must be mailed to PoPuLAR SCIENC 
Anti-Car-Theft Device Competition, P.O. Be 
772, Murray Hill, N.J. 07974. 


All entries must be postmarked no later the 
December 31, 1969, and received no later thz 
January 10, 1970, to be eligible. 


You may submit as many devices as you wis! 
each entry must be sent in a separate co 
tainer, and with a separate entry form. 


Winners will be selected by a judging panel 
seven experts, whose decision will be fin: 


Winners will be notified by mail. 
10 Any U.S. resident may enter the PoPuL/ 
Science Anti-Car-Theft Device Competitio 
except employees of POPULAR SCIENCE MONTHLY (ar 
their families), of Allstate Insurance Co. (and the 
families) and/or their advertising agencies, or whe 
Prohibited by state or local laws or regulation 
Taxes on prizes are the responsibility of winners. 


E 


' 2nd Prize...52, 500 . 


dst Prize...$20, 000 


3rd Prize...51,000 


4th Prize...5500 
Plus 10 Prizes of $100 each 


he $20,000 first prize 


AUAHNE aaeanoa aoas aaveen es 


By ERNEST A. ZADIG 


Holder of numerous automotive, electrical, me- 
chanical, optical, and radio patents sold to Bendix, 
Borg-Warner, RCA, General Mills, and others. 
He is also author of “The Inventor's Handbook.” 


he Patent Office has 21 classifications 

under which it files inventions designed 
to prevent the unauthorized use or theft of 
automobiles. I searched through all of 
them to find out what inventors have done 
in the past. Why? To help you take better 
aim at the top prize in the POPULAR 
Science Anti-Car-Theft Device Competi- 
tion, sponsored by Allstate. 

Since the purpose of the competition is 
to develop something new and better, you 
may wonder why I am delving into the 
past. The reason is basic: Successful in- 
ventors make it their first order of business 
to find out what their predecessors did and 
avoid hashing up old gimmicks. If you do 
not follow this procedure, your proposed 
step into the future may turn out to be a 
giant leap back into earlier times. 

So you and I are going to scrutinize the 
representative samples I've culled with 
an unsympathetic microscope. What we 
will learn should improve your aim at that 
big $20,000 first prize, or, for that matter, 
at any of the 13 other prizes. 

When you want to improve your golf 
you consult a golf pro and then try to 


VIUA HAURIRE 


follow his example. It follows that an in- 
side look at how a professional inventor 
works should help you now. 

The first thing is to discern a “need,” 
and the ability to do this is what marks 
the inventor. Luckily for you, in this com- 
petition the need is defined loud and clear: 
Develop a device, low in cost and simple in 
construction, that will prevent the theft of 
an automobile, but that requires little or 
no manipulation by the owner. 

Next, nail down the problems so that 
you have a specific list of the hurdles that 
must be overcome. Exactly how are cars 
stolen? By whom? Under what circum- 
stances? What methods do thieves use? 
Here are some useful hints based on the 
studies of police experts like Lt. Edward 
Boyle, commanding officer of New York 
City's Auto Theft Squad, who assembled 
a panel of experts to brief me on these 
techniques. The panel included Sgt. Paul 
Riley, the squad's supervisor of operations, 
and Detective Robert McDermott, an 
authority on locks. Here are the things 
I learned: 

1. The majority of thefts occur because 
keys are left in the car by careless owners. 
2. Owners must leave keys with parking- 
lot operators so that cars can be moved: 
some attendants are not averse to having 

Continued 
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Here's how four inventors tackled _ 
the problems of auto thefts 


Differential lock patent was issued in 1921. The 
lock for the ring-gear and differential mechanism is 
key operated. Even though device makes it impos- 
sible to move vehicle, not many motorists today 
could be persuaded to reach under the car and lock 
the rear axle! it’s too much trouble. 


keys duplicated for shady friends who zero 
in on these cars at a later time. 3. Detroit 
kept the same series of lock combinations 
for 30 years; a crook with a string of keys 
therefore has an excellent chance of find- 
ing some “openers” in a number of tries. 
4. Car locks are so cheap and shoddy in 
construction that a “tryout key" (one with 
the hills and valley filed half way) affords 
a startling number of successes. 5. The 
electrical systems that make engines oper- 
ative are too easily “jumped,” either under 
the hood or with harnesses that plug into 
certain places behind the instrument pan- 
el. 6. Anybody can obtain master keys. 

Ialso talked with Chief Frank Virgulak 
of the Norwalk, Conn., police, who told me 
that almost 90 percent of cars stolen in his 
bailiwick were the “key left in car" variety. 
“Eliminate the available key," he said, 
“and you'll reduce the suburban car-theft 
problem." 

Knowing how car thieves work gives 
your mind a starting point in devising in- 
surmountable obstacles. But some lines of 
approach seem to be more productive. 
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Twin-lock device was patented in 1968. When you 
leave car in parking garage, device lets you lock car’s 
high gears with one key, which you remove. You 
leave other key in car to enable attendants to move 
car, but only in low gear. Drawback: Modern cars 
can be driven a long way in low gear. 


Make them work for it. Improved key: 
and locks appear least likely to contain ap- 
preciable amounts of pay dirt. On the othei 
hand, a gadget that makes an auto as hard 
to move as its equivalent weight in a hunk 
of metal would seem to me to be going 
down the right path. 

Even the perfect, absolutely unpickable 
lock would not help with today's car-doot 
construction. A bent wire coat hanger, in: 
serted at the vent window or the rubber 
gasket of a main window, trips the catch 
and permits simple door opening. Thi: 
takes about 30 seconds. 

Making the car immovable in order tc 
prevent its theft has been in the minds o 
inventors since way back when. One ex 
ample is a patented lock for the ring gea: 
in the differential. When this one wa: 
locked it certainly kept the wheels from 
turning and made it impossible to move 
the car unless you picked it up. 

A box to avoid. But would you crawl oi 
reach under a car to the rear axle in ordei 
to lock it? I can hear you snicker. Would a 
professional inventor have gotten himsel: 


ESSI 


e-jumping preventor is shown in this 1925 pa- 
t. The coil and distributor are in a locked com- 
tment to prevent access to the wires for jumping. 
d cars offered this feature about 30 years ago 
| also had a steel tube around the wire connec- 
is that run to the dashboard. 


o such a box? I am pretty sure he would 
t. 
A. hard-core inventor learns how to be- 
ne the devil's advocate. This means 
<ing a calm perspective view of your 
w brainchild and honestly trying to 
ock the spots out of it. It means using 
much ingenuity against yourself as the 
st thief would. Find all the weak points. 
rrect them. If you can't correct them, 
ce a last loving look at your baby and 
mediately commit infanticide. 

The Patent Office is crowded with im- 
actical dreams. So the first rule to paste 
er your workbench as you strive for the 
zes in the competition is to be your 
n worst critic. 

In a thief's boots. Some inventors start 
being the devil's advocate, and this may 
your cup of tea. Imagine yourself so 
ribly hard up that life depended on 
ur stealing a car, which turned out to 
ve every conceivable anti-theft device 
it. How would you go about it? More 
portant for your purpose, how would 
1 checkmate each of your moves? 


Double dose of security is afforded by this patent 
issued in 1921. It is a steering-wheel and ignition 
lock. Unlike present lock on GM cars, it lets steering 
wheel turn without turning the front wheels. Even 
if you could start car with this device installed, it 
would be unsteerable when moved. 


Putting these answers together correctly 
may spell p-r-i-z-e. 

The steering wheel is a favorite place to 
immobilize the car; I have picked a 
few patents of this nature for you to look 
at. Here there were two options, but that 
does not prevent you from thinking up 
better approaches. One was to lock the 
wheel so that it could not be turned; the 
the other was to lock it so that it would 
freewheel. A hefty crook might force the 
first one and break the holding dog, then 
drive away. A crook with the second could 
spin the wheel until he was happy without 
getting anywhere. 

The combination steering-wheel and ig- 
nition lock, which has just recently been 
“introduced” on new GM cars, was a 
standard fixture on many autos in the 
twenties and thirties. 

Could lock several units. Many inventors 
thought that if locking up one unit of the 
car was good, then locking several simul- 
taneously was better—and they probably 
were right. But most of them accomplished 


Continued on page 199] 
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Blur and other distortion in the “before” picture is corrected by the Image Enhancer, v 


How They're Retouching Yo 


TV signals generated in the studio a Picture sharper, crisper, truer to colo 


go through a lot of doctoring 
before they're sent over the air. 
Here's how the programs you 
watch are "cleaned up" 


By SAM SHATAVSKY 


Jes Green Bay vs. Los Angeles on a cold, 
mucky day in Green Bay. Bart Starr has 
just flipped a pass, and the Packers’ re- 
ceiver is racing down the sidelines. He 
makes a touchdown! 

But who scored it? 

You couldn’t make out the player’s jer- 
sey number on your television screen 
cause of the rain and camera blur. Nothing 
to be done about that, right? 

Wrong! A new device developed by 
CBS Laboratories can turn what a televi- 
sion camera sees into a different picture 
on your TV set. In fact, the picture you 
see can be better than the original— 
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This is how it works. Television signa 
appear on your screen as lines of light th: 
cross the picture tube horizontally, a 
the way from top to bottom. What th 
television camera sees, these scan line 
reproduce. 

Distortion produced by a rapidly mo 
ing object, or distortion in the camer 
itself, could not be effectively corrected. 
before now. The tendency for color tel 
vision to soften transmitted images h: 
been another problem. 

But the Image Enhancer, a 20-poun 
solid-state electronic device, analyzes tt 
content of a picture before it is transmi 
ted. In “horizontal equalization,” whic 
has been available before now, bits of or 
scan line are compared to those of anoth: 
part of the same line. Missing or distorte 
bits are then replaced by similar bits nea 
by. The result is a clearer picture, sic 
to side. 

But “vertical equalization” has been 
long time in coming. In this process, tw 
scan lines are delayed for a compariso 
with a third. Similarities between the to 


pairs defective scan lines. Compare jersey numbers, which are more readable in “after” picture. 


'V Picture 


land bottom lines are then added to the 
‘middle line to provide greater contrast 
and detail. 

Another job of the Enhancer is “crisp- 
'ening." Picture noise, or snow, is loudest 


TIME 1 


How image enhancement works 


A TV image, built up of 525 horizontal 
scanned lines, is called the picture TIME3 
frame. Scene defects will show up as 
errors in these lines—dropouts, loss of 
brightness, distortion. Image enhance- 
ment compares each video line, bit by 
bit, with the lines preceding and fol- 
lowing it. Since the scanned bits ap- 
pear sequentially in time, some must 
be held back, or stored, so they can 
be available for comparison. This is 
done with ultrasonic delay lines. They 
store electrical signals for predeter- 
mined times equal to the period of one 
and two scans as needed. The com- 
Parison reveals any defects, which the 
image enhancer then compensates for 
electronically. In effect, the torn scan- 
line is repaired, Result: a cleaner pic- 
ture on your TV screen. You get a 
television picture that's sharper, and 
more true to original color. 


TIME2 


TO NO DELAY 


when horizontal equalizers are used. The 
new device eliminates this problem. 

'The Image Enhancer has been used in 
the transmission of color pictures from 
Apollo 10 and 11, as well as from Comsat. 
It may be used to improve medical X-rays. 
More than 600 units have been produced; 
they are now being used by all the 
television networks and by a number of in- 
dependents as well. 


VERTICAL EQUALIZATION 


CORRECTED 
LINE OUT 
NO DELAY 

1LINE DELAY 


2 LINE DELAY 


HORIZONTAL EQUALIZATION 


— ERST Tr | — X SENN ENE 


TO 2 BIT DELAY 
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TO 1 BIT DELAY 
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Crowd mingles with pilots and crews at last year’s National Air Races prior to program start. 


Comeback of the 


By THORN BACON 


This month, in the thin air of Reno, Ne- 
vada, an old spectator sport takes off 
again as hopped-up, piston-powered air- 
craft renew the heart-thumping excite- 
ment of classic air racing. 

About 100,000 fans are expected to at- 
tend the National Championship Air 
Races, in which pilots will be competing 
for $77,500 in prize money. 

Remarkably, the revived sport is at- 
tracting thousands of new fans 20 years 
after a tragic accident almost killed it. In 
that catastrophe, famed global distance 
flyer William Odom, piloting a modified 
P-51, crashed in the second lap of the 
Thompson Trophy Race at Cleveland. 
His plane plowed into a house in a heavi- 
ly populated section of the city, killing 
Odom, and a mother and her child. 


88 POPULAR SCIENCE 


The National Championship Air Races 
were not known again until 1964, when 
several Reno businessmen decided to 
sponsor them. They’ve been held annual- 
ly since. 

Gone now is the scary and dangerous 
business of flying sweeps so close to the 
stands that spectators grab for their hats 
in the prop wash. 

As Air Race Director Jerry Duty told 
PS, “We knew when we set out to re- 
establish the air races that the whole con- 
cept of private aviation depends on public 
acceptance of the present and potential 
safety of personal pleasure flying. Need- 
less stunts and accidents at the old air 
thrill shows were justifiably criticized. 

“Now we've proved that thrills and 
safety do mix. We’ve opened up the pit 
areas so the fans can mingle with and ask 
questions of the pilots. It’s been good for 
aviation. 


Speed, precision, aerobatics, and 
daredevil antics make Reno's airplane 
races a mecca for flying enthusiasts 


Piston-engine planes like P-51 Mustang roar around pylons to provide ear-splitting thrills. 


National Air Races 


*When the average race fan discovers 'The Reno Air Races are regulated un- 
the pilots are doctors, paint-store owners, der a tough set of rules. They make it im- 
and workers from the telephone company, possible for inexperienced amateurs to 
he becomes more interested in flying." Continued 


Bardahl Il, a P-51-D, won last year's distance National Air Race—averaging over 361 m.p.h. 
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The Big Irons go roaring around the checkered pylons in an 


compete; place high technical and per- 
formance standards on all aircraft; and 
ensure against such hazards as carbon 
monoxide poisoning during flight by rigid 
prequalifying checks. As a result, the air 
classic today is at least as safe, both for 
participants and fans, as the Indianapolis 
500. 

Even so, the safer Reno races still recap- 
ture all the thrills of aviation's air-circus 


Championship Air Races for growing number of fans 
who are flocking to the annual Reno flying events. 
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days when pilots whipped fragile aircraft 
around shaky pylons and the prize money 
was a paltry $20. 

Four classes of airplanes compete: 

© The Unlimiteds—called Big Irons— 
radial-engined powerhouses, modified 
from surplus fighters like the Navy’s ship- 
board F-85 Bearcat, or the P-57 Mustang. 

€ Sport biplanes, flashy homemade 
craft with two wings. 

@ Midgets, tiny experimental planes of 
the 190-cubic-inch class. 

© Lumbering AT-6s, like those in 
which thousands of WWII military avia- 
tors were trained. 

Most spectacular of the pylon events is 
the $14,500 Harrah's Trophy Race for 
the Big Irons, an eight-mile circuit with 
a race-horse start from a runway parallel- 
ing the almost elliptical closed course. 

The pylons are 55-foot-high markers 
that tell the pilots where they should be 
flying. Each is color-coded to make it vis- 
ible at racing speeds. The Big Irons fly a 
course marked by an orange-and-white 
checkerboard. 

Taking a pylon means a drastic loss of 
speed, a drop from say 350 to 150 m.p.h. 
The maneuver is almost the same as in 
hydroplane racing. In water or air you 
either back off on the throttle or skid way 
out of race formation, losing precious 


Snoopy is one of the new Formula One planes. 
Fast growing in popularity with air-racing fans, 
these midgets buzz around pylons like bees. 


ear-splitting exhibition of private flying at its very best 


time. So you pull power, then “juice” the 
engine with nitrous oxide. But use that 
juice much longer than 15 seconds and 
you'll pound out the lower end of your 
engine. 

Darryl Greenamyer, a test pilot for 
Lockheed Aircraft Corp., took the purse 
in the Big Iron race last year, flying a 
modified F-85 Bearcat. Greenamyer has 
a five-figure investment in his Bearcat 
shipboard fighter. 

Startling to many new air-race fans at 
Reno, in an event that promises fiercer 
competition this month, are the flashy lit- 
tle Formula One planes, formerly known 
by their pilots as “midgets,” or as the 
190-cu.-in. class. 

I examined several of the pint-size 
planes. Rivets, a speedster owned by Wil- 
liam F. Fal“. of New York, particularly 
fascinated 1 . It winged Falck to second 
place in the sparks Nugget Formula One 
race last year, logging an average speed 
of 212.355 m.p.h. 

All of the midgets have FAA experi- 
mental designations. At one time there 
was a flap about the perils of building 
home-made racers with high horsepower. 
But these guys are mostly experts, even 
though few of them are professional pilots. 
They get started racing one day when 
they find some old one-seater, take it 


Two biplanes come in low during a qualifying heat 
during last year’s events. To many fans, these are 
what racing airplanes should really look like. 


home and start tinkering with it. After a 
few years of flying and fixing, they start 
racing. 

The biplanes. One breed of aircraft that 
reminds older fans of airplanes “the way 
they ought to look"—with two wings—are 
known as Sport Biplanes. 

"Typical of the kind of pilot who flew in 
the Sport Biplane events at Reno last 
year was Dallas Christian, of Citrus 
Heights, Calif. 

Christian's winning time at Reno was 
a near-record 175.126 m.p.h. in his self- 
made Mongster. 

“What make of plane is it?" I asked 
him. 

He grinned, “My own, I guess. Actually 
this started out as a Mong Sport. Nobody 
builds them, but you can buy the plans. 
I've made so many changes that I decided 
to call it a Mongster. Since then, I've re- 
built it twice. It's an expensive hobby, I 
admit, but a lot of fun. 

“Engine-wise, rules of the Sport Bi- 
plane Class prohibit the use of any gas 
additives. Biplane enthusiasts like myself 
have to depend on engineering to increase 
horsepower. What I did was to take stock 
Lycoming engine parts and use them to 
modify the standard 135-hp. 0290 D2 Ly- 
coming engine. It's cranking out 200 
horses now." 

What's needed to make the National 
Championship Air Races an annual event 
that will draw, like Cleveland did (200,- 
000 in its heyday)? Pilots and Race Direc- 
tor Duty said these would do the trick: 

€ Race sponsors, on a par with Ford 
and Chrysler in automotive racing, to 
finance the building of ranking contend- 
ers in several air-race classes. 

e A return of all-jet military partici- 
pation in the cross-country, perhaps in 
modified form. 

Taken as a whole, what does the future 
seem to be for championship air racing? 
Exciting, with new dimensions in the off- 
ing. One of them, says Jerry Duty, may 
show up by the 1969 races. “This will be 
a new class of aircraft probably powered 
by light automotive engines. When this 
happens, boy, oh, boy, you'll see air rac- 
ing sweep the country. Then just watch 
our smoke." [e S 
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This futuristic bus is cramme' 
with technical innovations 
that really work, and offers 
airliner luxury, too 


Driver's seat in GM's RTX bus has un- 
equaled window space, as do passengers" 
seats. At the wheel, Jim Dunne gets brief- 
ing from Harold Flynn, GMC chief engineer, 
on how to start and drive $2.1-million ex- 
perimental turbine-powered bus. 


Will You Commute in GM's 
New Turbine-Powered Bus? 


By JIM DUNNE/PS Detroit Editor 


How would you like to walk down to 
the corner some morning and ride to 
work in all the first-class comfort of a 
Boeing 747 jetliner? You'd travel in 
hushed quiet where only the whisper of 
air conditioning and the muted whir of 
a turbine can be heard. You'd walk on 
thick carpeting, listen to stereophonic 
music, see with no-visible-source light- 
ing supplemented by individual reading 
lamps, look through picture windows, 
breathe treated air. And more. 

I've just taken such a ride, and the 


92 POPULAR SCIENCE 


things I describe are real. General Mo- 
tors’ RTX (Rapid Transit Experimental) 
has more new ideas than any two other 
vehicles—built or imagined—that you can 
name. What is even better news, all the 
way-out concepts built into the RT'X ac- 
tually work. They can be put into service 
with little further development time. 

But that’s only the comfort angle. 
Take a look at the spec table comparing 
the RTX with present transit buses. 
You'll see an impressive list of mechanical 
firsts built into this glamour barge. If 
they don’t blow your imagination, you’re 
reading the wrong magazines. 

How about these five major mechanical 


Engine sits in the tail, as in 
GMC's diesel-driven bus. 
The gas-turbine unit is GM's 
- GT 309, forerunner of the 

. turbine that Detroit Diesel 
Engine Division will place in 
production next year. A 
GMC staff engineer points 
to the engine cover. The 
stepless automatic toric 
transmission and accesso- 
ries are carried on the right. 


designs? They are new, never before used 
on a production carrier: 

€ GT 309 Detroit Diesel gas turbine 
engine. 

€ Oil-cooled disk brakes, fade-free and 
adjustment-free for 1,000,000 miles. 

€ A toric transmission with continu- 
ously variable gear ratio. 

€ Corvette-type independent rear sus- 
pension. 

€ Firestone LXX tires. 

Elderly ladies and handicapped pas- 
sengers will have little trouble boarding 
the RTX. The whole bus “kneels” in 
front on signal from the driver, thus low- 
ering the door step by as much as 415 
inches. After loading, the bus is returned 
to its normal road clearance. 

I drove the RTX to get a seat-of-the- 
pants view from the driver's control 
center. Two huge pedals, one for those 
amazing brakes, the other for the 280-hp. 
turbine, are the only foot controls. A 
transmission lever on the window sill has 
a reverse-neutral-drive-low quadrant. Ac- 
celeration is smooth, jerk-free. Turbine 
noise is lower than present diesel buses at 
all speeds. At highway speeds the bus 
does not have that swaying motion you 
find in most others. Quartz-iodine head- 
lights illuminate the roadway for 3,000 
feet ahead. 

How soon will RTX be pulling up at 
your bus stop? It could happen within 
five years. 


Oil-cooled disk brakes—first ever—stop the RTX 
bus without fade and need no attention for a mil- 
lion miles! The pump engages when the brakes are 
applied, and feeds oil through the multiple-disk unit 
until brakes are released. Pump is driven by the hub. 


GM TRAN- 
SPECS: RTX BUS SIT BUS 
Eme oes GT 309 gas..... 6V-71 diesel 

turbine . . 
Horsepower ....... 80 . .220 
Torque a —.. .650 
Transmission Toric .2-sp torque 
converter 

Driving wheels ......Dual axle ...... Dual wheels 
Tire size ..... . Firestone 10 x 20 
Fuel . ; i 
Passengers 
Length (ft) . 
Height (in.) . 
Width (in.) 
Weight (Ib.) . 


Cruising spee 
Floor height (in. 
Road clearance (in.) . . 


Body construction ... Frame & body ..Monocoque 
Body material ...... Steel fiberglass 
bonded ...... Riveted 
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ONE OF THREE Urani . | 
NUCLEAR REACTORS f edd | 
OF 1,065,000 juel 


KW. EACH assemblies 
ES E / cm 
| ; EYA i 


CONTROL 


e 


Water main 
to reactor 


| mechanism 


|] 


Comparative 
size of men 


LAMP-BULB-SHAPED 
CHAMBERS, 115 FT. f 
HIGH, HOLDING - 
LARGEST REACTORS 
EVER BUILT 


PRESSURE-SUPPRESSION CHAMBER ; 
(to condense escaping steam Water half-filling 
in case of accident) doughnut-shaped tunnel 


A 3,195,000-kilowatt nuclear project in Alabama dwarfs the largest 
U.S. electric station of any kind today—and highlights an A-plant 
boom that will cut your electric rate and reduce air pollution 


ILLUSTRATIONS BY RAY PIOCH 
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ONE OF THREE GIAN 
D5 TURBOGENERATORS 
(Total net output, 
© 3,195,000 kw. of 
electric power) 


Steam main 
to turbo- 
| generator 


World's Biggest 
Atom-Power Plant 


By ALDEN P. ARMAGNAC 


TURBINE BUILDING 
(420 ft. long, 
340 ft. wide, 
117 ft. high) 


ONE OF 
500,000-VOLT 
TRANSMISSION 


Largest on earth, Browns Ferry nuclear station in Alabama will generate enough elec- 
tricity for a city as big as Chicago. In PS artist's view, ground and near walls of 200- 
foot-high reactor building are cut away to show the three lamp-bulb-shaped chambers 
holding its record-size atomic reactors. Steam from them drives three huge turbo- 
generators, side by side, in turbine building (right background). 


eside the Tennessee River in northern 
Alabama, 30 miles west of the famed 
Marshall Space Flight Center at Hunts- 
ville, the Tennessee Valley Authority is 
building a fabulous $392-million atomic- 
power station. Its new Browns Ferry Nu- 
clear Plant will be the mightiest atomic 


generating project in the world—and will 
dwarf the biggest electric plant, of any 
kind, in this country today. 

Currently our largest power station is 
the great 2,190,000-kilowatt U.S. hydro 
plant at Niagara. Soon it will be topped 

Continued 
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The new A-power boom, a success story for today's reactors 


by two gigantic TVA coal-burning stations 
in Kentucky and Tennessee, each of about 
2,600,000 kilowatts. But even these fig- 
ures pale beside the torrent of 3,195,000 
kilowatts—enough for a city the size of 
Chicago—that will flow from the engineer- 
ing wonder at Browns Ferry. 

Shaped like a gigantic lamp bulb, a 115- 
foot-high chamber will house each of three 
1,065,000-kw. nuclear reactors—by far the 
largest ever built for A-power. Made by 
General Electric, they are of the “boiling- 
water" type. This variety turns water to 
steam right in the reactor with heat from 
the uranium-fuel *rods"—actually, 515- 
inch-square cages nearly 15 feet long. 
These hold dark pellets of uranium-oxide 
fuel, slightly enriched in chain-reacting 
U-235, in half-inch-diameter tubes of zir- 
conium alloy. When the reactor is in ac- 
tion, its water will glow bright blue from 
the radiation. 

Mains from the 200-foot-high reactor 
building will deliver the steam at 540 de- 
grees and nearly 1,000 pounds’ pressure to 
three turbogenerators, largest of their kind, 
in the turbine building. Half-million-volt 
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transmission lines, tying Browns Ferry to 
TVA’s power grid, will carry the kilowatts 
to homes, industries, and space and de- 
fense centers. 

Next year, the first of Browns Ferry's 
reactors is due to start up; the second, in 
1971. In 1972, the third will bring the 
spectacular plant to full power. 

New boom for A-power. TVA’s Browns 
Ferry colossus climaxes a sensational U.S. 
swing to A-power. A boom in nuclear- 
plant construction, starting in 1965, be- 
came phenomenal in 1966-1967 when or- 
ders for new atom-power stations actually 
exceeded those for conventional-fueled 
ones. By 1969's beginning, 71 new U.S. 
A-plants and major additions to others, 
totaling more than 65 million kilowatts, 
were being built or had reactors ordered. 
That compares with only 13 A-plants add- 
ing up to less than three million kilowatts 
—just one percent of all U.S. electric power 
—that we had last January 1. 

First exciting results of the boom are 
due this year. Before its end, if scheduled 
completion dates all hold good, five new 
A-plants and big additions to an earlier 
one should double U.S. nu- 
clear generating capacity. 

And that would make this 
the year that we step into 
world leadership in A-pow- 
er. Not surprisingly, the 
nation generating the most 
has been Great Britain, 
where conventional fuels 
are less abundant and more 
expensive than here. But the 
U.S. is scheduled to race 
ahead by 1969's end, with 
6,700,000 kw. to Britain's 
4,200,000. Our atomic-elec- 
tricity plants’ capacity will 
double Britain's in 1970 and 
almost triple it in 1971— 
things are moving that fast. 

Bigness puts A-power over. 
Sheer size has proved A- 
power's key to success in 


Giant bulblike chamber taking 
shape at Alabama site of Browns 
Ferry A-plant is one of three to 
hold biggest reactors ever built. 
Five-foot-thick concrete shielding 
will surround its steel wall. 


P spurring design of the ones that will come next 


this country. A-plants with reactors of 
half-a-million to a million kilowatts or 
more can generate electricity more cheap- 
ly than conventional plants. That was 
borne out most tellingly when TVA, the 
nation's biggest coal user, chose A-power 

‘for Browns Ferry, after comparing costs. 

© That bigness is new. Just two years 
ago, the country's biggest A-plant solely 
for electricity was still Commonwealth 
Edison's 200,000-kw. station at Dresden, 
Ill., dating from 1959. Then the record 
passed to Connecticut Yankee's 462,000- 

kw. station, later boosted to 567,000 kw., 
at Haddam Neck, Conn. Due this year are 
two reactors of 715,000 kw. apiece to en- 
large the Dresden station. 

Next come the million-kilowatt giants. 
Soon to follow Browns Ferry's are at least 
20 others of 1,050,000 to 1,124,000 kw.— 

- both of Browns Ferry's boiling-water type 
and of the closely competing “pressurized- 
water" type, pioneered in the first U.S. 
atom-power plant at Shippingport, Pa. 
They will power great uranium-stoked 
electric stations from New York and New 
Jersey to California and Oregon. Their 
size may not be the ultimate; a three-mil- 
lion-kilowatt reactor of either type is 
called feasible. 

From here on, the A-boom will gain 
momentum. By 1980, the Atomic Energy 
Commission forecasts, atom plants will 
make a fourth of the country's electricity; 
by the year 2000, half of it. 

In some regions A-power will advance 

faster and farther. Three-fourths of New 
York City's electricity will be atomic by 
1980, against four percent now, says Con- 
solidated Edison—whose plans vividly il- 
lustrate what's happening: 

Atomic electricity that may have cooked 
a New Yorker's eggs this morning, or run 
his air conditioner this afternoon, comes 
from Con Ed's moderate-size 151,000-kw. 
A-reactor at Indian Point, N.Y., 25 miles 
outside the city. (Oil-fuel superheating 
raises its output to 265,000 kw.) Now Con 
Ed is building two new reactors of 873,000 
and 965,000 kw. at Indian Point—and that 
isonly astart. It has just applied for AEC 
permits to put two more reactors of 1,115,- 
000 kw. apiece at a site right next to Indian 
Point. That would give it an enormous 
A-power complex of more than four mil- 


Steam Heated 


BOILING- PRESSURIZED- 
WATER WATER 
REACTOR 


REACTOR 


Today's big reactors work this way. Boiling-wa- 
ter type makes steam right in reactor; pressurized- 
water type, in boiler to which water carries heat. 


BREEDER REACTOR 
Liquid metal 


rn, - OF DEPLETED 


Tomorrow’s reactor of 
“breeder” type, using 
liquid metal to carry 
its heat to boiler as 
shown above, will make 
more fuel than it uses 
up. In its core (left), 
neutrons from plutoni- 
um-burning central part 
turn “blanket” of U-238 
into more plutonium. 


lion kw., surpassing even Browns Ferry, 
with completion of the last reactor in 1977 
or 1978. 

You and A-power. Your electric bills 
should reflect your most immediate bene- 
fit from A-power. “Consumers are sure to 
gain in lower costs for electricity," says the 
Federal Power Commission. 

Longer-range advantages may be as im- 
portant to you. An A-power plant is at- 
tractive, silent, clean. Missing are smoke- 
stacks belching soot and fumes, huge coal 


[Continued on page 207 
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All the rules of electricity and common sense to the contrary, 
they're now out with a multiuse power tool that is safe— 
and mighty handy—as deep as 1,600 feet in the ocean 


Electric Tools Undei 
You Gotta Be Kidding! 


By JACKSON HAND 


AY fool knows you're digging your own 
grave if you try running an electric 
tool while you're standing in water. Even 
a properly grounded three-prong tool. 
Even a perfectly engineered double-insu- 
lated tool. The risk is just too great. 

But they're changing all that. There's 
a new electric power tool now in opera- 
tion that is intended for use in the water. 
In fact, it won't work on dry land. But, as 


REVERSING SWITCH 


HIGH-SPEED SHAFT 


LOW-SPEED SHAFT 
= ROTARY IMPACTOR 


" B HOLE SAW 
HEX SHAFT 


TWIST 


DRILLS 
TAP e 


QUICK-CHANGE ADAPTOR 
pr EL 


a 
AT 
SOCKETS 
SeaPower tool has wide range of applications. Ac- 
cessories include impactor, hole saw, drills, taps, 


sockets. All slip on and off spindles in seconds. 
High-speed spindle turns 1,200 r.p.m., slow one 300. 
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deep as most divers would care to go in ' 
the ocean, it works fine, and enables a man 
to do things he never could do before un- 
less he had two feet firmly planted on the 
ground. 

The tool is called SeaPower, and it was 
developed by a bunch of ex-Navy engi- 
neers with a lot of frustrating experience 
in salvage and other deep-water jobs. The 
manufacturer is Oceanautic Mfg. and Re- 
search Co., in Cincinnati. 

Although the SeaPower is drill-like in 
looks and function, it is not even a distant 
cousin of the electric drill in your work- 
shop. 

Uses induction motor. One big differ- 
ence is that SeaPower has an induction 
motor. Induction motors use no brushes 
—no electrical connection to the armature, 
the part of a motor that spins. And it's 
relatively simple to waterproof the sta- 
tionary electrical components, clear up to 
a floating generator or a power source on 
land. 

Second, SeaPower has graphite bear- 
ings. These are not only corrosion-resist- 
ant in water but actually utilize the water 
as a lubricant. The engineers who de- 
signed the SeaPower thus disarm the usu- 
ally dangerous water and make no effort 
whatsoever to keep the innards of the tool 
dry. That is why it can't be used on dry 
land. If you insisted, you could use the 
SeaPower in the air provided you dunked 
it in a pail of water every 45 seconds or so, 
to "grease" it. 

The third big difference between Sea- 
Power and ordinary electric tools lets you 
blow out that breath you've been holding, 
ready to say “Yes, but...” 

The SeaPower is equipped with a “fault 
detector"—Aan electrical device introduced 


P Chips aren't flying—they're 
floating away in salt water as 
diver uses new $3,500 power tool 
to drill steel under the sea. 


Water? 


Fast-change underwater tool 
makes repairs easy on storage 
tanks, boat hulls. 


to the line, usually at the source, to pre- 
vent electric shock. The detector can sense 
a four-milliamp leak and cut off all power 
within 30 milliseconds. The manufactur- 
ers point out that electrical leakage is dis- 
sipated through the water. Therefore, the 
current up to the point of cutoff would 
have far less potential than four milliamps 
for 0.030 of a second duration on dry land. 
'The water actually forms part of the anti- 
shock system because it is a better con- 
ductor of electricity than a diver. 

Where did SeaPower come from? In 1962, 
a typhoon struck the island of Guam and 
left 11 hulls on the bottom of the harbor. 
Three big salvage ships with heavy lifting 
equipment were on hand, but it took them 
two months to clear the harbor. Why? Be- 
cause that's how long it took the under- 
water crews to do their end of the job, 
working with hand tools. Says Capt. 
Lewis B. Melson, USN (Ret.), the man 
in charge of that salvage operation: 

"A diver must remain neutrally buoy- 
ant in order to swim. Unless he finds a 
corner to wedge himself into, any force he 
exerts propels him in the opposite direc- 
tion. A simple motion like turning a screw- 
driver sends him spinning. And the deeper 
a diver goes, the less time he can spend 
at work." 


The need, as seen by Captain Melson, 
was for some sort of a spin-producing tool 
with a good amount of weight in itself, and 
an on-off capacity that would permit the 
diver to get a useful work load from the 
power before he, himself, began to spin. 
He kept this need in mind as an officer in 
charge of a Navy development program to 
provide better underwater tools. The pro- 
gram took advantage of the well-known 
SEALAB work, and finally reached the 
research labs of Battelle Memorial Insti- 
tute, Columbus, Ohio. There, Cmdr. Ar- 
thur Coyle, USN, (Ret.), developed the 
first model of a power tool for underwater 
work. Meanwhile, parallel research was 
under way at Oceanautic Mfg. and Re- 
search, where Captain Melson is now a 
vice president. 

A rotary impactor. A key to success was 
the adoption of the impactor principle. 
This might have been accomplished by 
having the operator flick the switch on 
and off, but the use of a rotary impactor 
is much more efficient. It operates like the 
electric wrench service stations use, but 
in broader applications. 

“When torque-limiting requirements 
exist,” says Captain Melson, “the diver 
slips a rotary impactor over the end of 


[Continued on page 213] 
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A famous saints sails 4,500 mil 
to prove that‘an Irish monk could hay 


ieee discovered America fir 
« 
» ] LI 
Thumbs up: A smiling Bill Verity i | 
set sail from Fenit, Ireland, on 
May 22. Heading southwest past » 


the Azores, he planned to cross » 
Atlantic on the 26th parallel and J 
reach Florida three months later. 
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ı 20-Foot Open Boat 


Part 1: How I Built the 
"St. Brendan" 


By WILLIAM E. VERITY 


n a few days Ill be at sea again, crossing the 

Atlantic in a 20-foot boat it took me five months 

to build. At about the time you read this we'll 
both find out whether I've succeeded. 

My present voyage from Fenit, Ireland, to St. 
Augustine, Fla., may prove whether St. Brendan 
and his fellow Irish monks could have discovered 
America about 525 A.D., as the legend says. It will 
follow a southerly route, mostly along the 26th 
parallel. 

'Three years ago I sailed my 12-foot Nonoalca 
from Florida to Ireland over a northerly route St. 
Brendan could have taken returning home [ PS, 
Jan. and Feb. '67]. Just before, I had retraced St. 
Brendan's voyage across the Gulf of Mexico from 
Florida to Yucatan. Now the chain of evidence 
will be complete. 

Sea trials of the St. Brendan. A series of trial 
runs in Tralee Bay confirmed my 
belief that the St. Brendan will 
carry me safely across. On the 
first run I had two men tow us 
with a rowboat first, to check the 
balance of the steering oar. It 
proved to be extremely sensitive 
and responded even better than a 
conventional rudder. 

'Then Michael Quirke ( my Irish 
helper) and I raised the square 
sail. We made several tacks in a 
15-m.p.h. wind and at this veloc- 
ity she sailed within 45 degrees 
of the wind. But as wind velocity 
increased, the boat began to 
weatherhelm—come up into the 
wind more. 

Ona later trial I was able to sail 
in a 35-m.p.h. wind with a reefed mainsail. An- 
other time I towed a taffrail log and recorded a 
speed of five knots on a broad reach in a 20-m.p.h. 
breeze. The boat seems completely seaworthy and 
watertight; it responds well to short, choppy seas 

Continued 


Verity built the St. Brendan in a shed near 
his point of departure. Laying down a 
Honduran-mahogany keel and joining a 
stem and a stern post to the ends, he 
bent oak frames around plywood hull 
molds. Frames are rabbeted into stem 
and stern. Verity used both hand tools 
and more-modern hand-held power tools. 
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With an Irish lad's help, Verity built his boat in five months 


and is *sea-kindly. " My wind vane, prob- 
ably the first automatic steering device to 
be tried on this kind of steering oar, 
worked very well. 

Slow boat to America. My first trans- 
Atlantic craft, the Nonoalca, though only 
12 feet long, had modern hull lines and 
sails. She reeled off about 70 miles a day. 
'The St. Brendan is a beamy 20-footer that 
displaces close to 6,000 pounds when load- 
ed. Pushed by a small square sail, she'll 
be lucky to cover 50 to 60 miles per day. 
I'm planning on a 70- to 90-day crossing, 
rather than the 65 days it took the Nonoal- 
ca. The southern route will be longer, too. 

Though the St. Brendan is open for 
most of its length, following the design of 
small six-century craft, she has lockers at 
both ends. I'l need watertight space to 
Stow all the gear I'm planning to take. 

Provisions and equipment. Distilled wa- 
ter, 280 quarts of it, will be in plastic bags 
of the type used by hospitals for intra- 
venous solutions. My main diet will be 
Complan—a complete milk-based food con- 
taining all the nutrients of a balanced diet. 
I'll also have canned sardines, rice, dehy- 
drated soup and vegetables, canned fruits, 
honey, and tea. 

For communications I have a 25-watt 
radiotelephone and an all-wave receiver, 
both Heathkits. A gasoline-powered gen- 
erator will recharge the batteries. I'll 
warm things on an LPG stove. To play it 
safe I’m taking two magnetic compasses, 
two sea anchors with extra line, and a large 
supply of extra shackles and thimbles. 

When it’s all over I should have a com- 
plete record of the voyage. Besides a tape 
recorder I’m taking a 16mm movie camera 
and two 35mm still cameras. 
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Measuring the model he built first, 
Verity drew hull lines on a mould- 
loft floor in Florida. Then he made 
patterns and templates, which he 
took to Ireland as an aid in build- 
ing the full-sized boat. 


Verity planes a deck beam as the 
hull takes shape. Hull and deck 
planking are both plywood. Easy 
to shape and bend, the plywood 
allowed wider planks—with fewer 
joints to fasten and waterproof. 
Planks overlap 114 inches, are 
riveted every 215 inches and 
sealed by liquid-rubber compound. 


The St. Brendan is a 
sixth-century replica based 
on research by the late Dr. 
George Little, author of the 
definitive work, Brendan 
the Navigator. Boatbuild- 
ing goes back many gen- 
erations in my family, so 
naturally I intended to 
build the St. Brendan my- 
self, just as I'd built the 
Nonoalca. 

How I built it. In Florida, before leaving 
for Ireland, I built a scale model of the St. 
Brendan. This allowed me to visually 
study the proportions in relation to dis- 
placement, buoyancy, freeboard, and sail 
area. From the model I laid down lines in 
an improvised mould loft, then made up 
patterns and templates from the lines. 

Last October I began work on the full- 
sized boat in a shed rented for £10 from 
the Tralee-Fenit Harbour Board. Michael 
Quirke, a 16-year-old Fenit lad, agreed to 
help me. 

We laid down the keel and set up stem 
and stern post of four-by-nine-inch Hon- 
duras-mahogany timbers. Along the keel, 
between stem and stern, we set up five hull 
moulds of 54-inch sheeting-grade U.S. ply- 
wood. The moulds were held in place by 
ribbands of wood, bent into place longi- 
tudinally from stem to stern. I had taken 
great care in lofting and making patterns, 
templates, and hull moulds to avoid the 
need for fairing. This kept the hull lines 
simple and made building the boat easier. 

Though I was using many of the same 
hand tools that boatbuilders have relied 
on for decades, I also had some Black & 
Decker power tools to speed the work. 


With the hull moulds in, it was a simple 
matter to bend the 114-by-34-inch Irish 
oak frames into place. I rabbeted them 
into the stem and stern post. 

For hull planking I used 14-inch U.S. 
Royal Marine plywood. An advantage of 
plywood planking was that I could cut a 
wide garboard strake whose bottom edge 
would follow the keel and whose top edge 
would be parallel to the waterline. This 
made planking up the sides from the gar- 
board simpler. Planks averaged eight to 
nine inches wide, overlapping one another 
114 inches and butted on frame members. 

To assure a completely watertight hull, 
I applied a layer of liquid-rubber caulk- 
ing compound between each lap. I riveted 
planks together every 214 inches. 

After setting the deck beams in place, 
I began decking over with a lamination of 
15-inch U.S. Royal Marine plywood cov- 
ered by !/4-inch teak plywood. I glued and 
fastened them with 115-inch bronze nails. 

For the inside work—cabin sole lockers, 
bunks, and so on—I used 34-inch U.S. 
Royal Marine plywood. I gave hull and 
deck several coats of the appropriate In- 
ternational marine paints. 

Fitting out. The replica of a sixth-cen- 


tury sailboat requires some fairly exotic 
fittings and gear. The mast and yardarm 
of Sitka spruce are braced by one-inch- 
diameter stays of wire-reinforced rope. 
From the yardarm I hung a 100-sq.-ft. sail 
of Irish linen made from unbleached flax. 
Five lines or brails run down the sail from 
the yardarm for reefing. For running rig- 
ging I used 44-inch hemp, some Irish and 
some Italian, from McCreedy's of Belfast. 

I made the cruciform bitts, cleats, and 
hand winch of African mahogany. The 
deadeyes that anchor the shrouds on both 
sides are of two-inch Japanese oak. For 
the eight-foot bi-concave steering oar, 
which is four by 12 inches in cross section, 
I also used African mahogany. 

There are a few concessions to modern 
technology. I mounted two radar re- 
flectors atop the mast; they'll make a big- 
ger blip on the radar scopes of passing 
ships. And I hung 1,700 pounds of lead on 
the outside of the St. Brendan’s keel with 
stainless-steel straps. The added weight 
here will make her more stable. Having 
laid the Nonoalca over on her beam ends, 
I’m not anxious to get dunked again. 

And now-—off in St. Brendan’s wake! 
Coming in Part 2: The Voyage. a 
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HowWe'll 
Broadcast with 


Navy's Project Sanguine will be giant grid of inter- 
secting underground cables, perhaps 150 by 140 
miles (not drawn to scale). Antenna will overlie vast 
rock formation (shaded area) in Wisconsin. Rock is 
bone dry, has very low conductivity. Powerful elec- 
tric currents in grounded cables complete circuit by 
penetrating rock 10 miles or more. Result: huge 
multiturn loop antenna for ELF waves. 


Using the world's largest 
antenna, we'll signal ships, 
planes, submerged subs, with 
globe-girdling frequencies 


By KEVIN V. BROWN 
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Ts U.S. Navy is planning to build the 
world’s largest transmitting antenna— 
a gargantuan, highly electrified under- 
ground grid that will sprawl across some 
21,000 square miles of northern Wiscon- 
sin. The plan, code-named Project San- 
guine, is cloaked in secrecy and contro- 
versy, yet this much is clear: Sanguine is 
a tremendous breakthrough in communi- 
cations. 

It will use Extremely Low Frequency 
(ELF) radio waves never before tapped 
to provide global coverage from a single 
source, enabling the Navy to send un- 
jammable signals to ships, planes, and 
shore stations without relays. And for the 
first time, nuclear subs in hundreds of 
feet of water will not have to surface to 
receive messages. 

Although many details of Sanguine’s 
design are secret, enough is known to 
have aroused the fears and protests of 
some Wisconsinites. They claim Sanguine 
will mean the uprooting and electrifying 
of a third of the state, resulting in the 
loss of wildlife and forest land, disrup- 
tion of telephone service—even danger to 
human beings. 

What is the truth about Sanguine? How 
will it work? Why should a Navy com- 
munications system be set in the middle 
of the country? What perils does it pose? 

Much utterly fallacious information 


' has appeared in the popular press—even 


in some technical journals. Here, as far 
as we have been able to determine, are 
the facts. 

The story of Sanguine begins during 
World War I, when German agents tried 
to intercept telephone conversations be- 
tween French army commanders by stick- 
ing electrodes in the ground. 'The noise 
they encountered was so great that elec- 
tronics experts were called in to identify 
and eliminate the source of the mysterious 
interference. 

The noises were identified easily 
enough as being generated by electrical 

Continued 
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All electromagnetic radiation travels at the speed 
of light and is similar in nature. Scientists divide 


storms, some very distant. But almost 
accidentally, the investigators discovered 
a strange phenomenon. The low-frequen- 
cy noise had a peculiarly strong reson- 
ance—an energy peak—at seven Hz (cy- 
cles per second). But the German experts 
thought this an interesting curiosity with- 
out practical value, and turned to other 
things. 

No one could blame them. Communi- 
cations scientists were then experiment- 
ing with higher and higher frequencies. 
The higher the frequency, the shorter the 
wavelength (and vice versa). And the 
size of the transmitting antenna varies 
directly with the wavelength. So higher 
frequencies brought the payoff of smaller 
antennas. To produce ELF waves, the 
longest of all radio waves, would require 
the largest antenna ever conceived. 

'There was also the question of attenu- 
ation—loss of signal power with distance 
traveled. Experiments had revealed that 
the frequency least attenuated was around 
10,000 Hz. Below that frequency, the at- 
tenuation curve started back up sharply. 
No one bothered checking it below 3,000 
Hz because it seemed logical that atten- 
uation would keep on increasing as the 
frequency dropped. 

No wonder then, that interest in the 
ELF resonance phenomenon lay dor- 
mant for decades. 

Then along came W. O. Schumann. An 
eminent German scientist, Schumann 
conducted studies in the physics of the 
atmosphere, and came to a remarkable 
conclusion: 

The earth and the ionosphere formed 
the boundaries of a spherical resonant 
cavity, with a fundamental resonant fre- 
quency of about seven Hz. The earth is 
nearly 25,000 miles around. Radio waves, 
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microwaves 
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the spectrum arbitrarily according to frequency and 
wavelength. Range is enormous: Extremely Low Fre- 


which travel at some 186,000 miles a 
second, would therefore travel around the 1 
earth in this cavity seven times per sec- 
ond. If the waves had a matching fre- 
quency—seven Hz—and were broadcast 
from a single source, they would round 
the earth and meet exactly in phase. 'The 
result: a reinforcement, or resonance. 

Schumann published the results of his : 
findings in a series of scientific papers 
beginning in 1952. Other scientists 
picked up the cue and expanded Schu- 
mann's original findings. Among other 
things, they established that the Schu- 
mann cavity had a series of resonances 
beginning at seven Hz and continuing in 
increments of six or seven. 

They also finished plotting the atten- 
uation curve and found that it did not 
go up indefinitely below 3,000 Hz, but, 
in fact, turned down again and headed 
back toward zero with lower frequencies. 
Below 100 Hz, they learned, the attenu- 
ation would be almost negligible, even 
better than above 10,000 Hz! 

In other words, frequencies below 100 
Hz could be used to signal around the 
world, using the Schumann cavity, with 
almost no attenuation. 

Big antenna a problem. Even so, many 
Scientists were still skeptical about ELF. 
One of them concluded pessimistically, 
“Unfortunately for communication appli- 
cations, the problem of building a large 
enough transmission antenna appears in- 
surmountable." To be efficient, an an- 
tenna must at least approach in size the 
wavelength it is to transmit. ELF waves 
are thousands of miles long. 

The U.S. Navy was not so pessimistic. 
For ELF could yield not only a one- 
source global communications system, 
but also the ability to signal nuclear sub- 
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quency waves are thousands of miles long. Ultra- 
high-frequency gamma rays may be less than a tril- 


marines underwater. The reason is that 
the lower the frequency, the deeper in 
water a radio signal will go. At 10,000 
Hz, the signal delves only about 40 feet 
beneath the surface. But at 100 Hz, the 
depth is 400 feet, and at seven Hz, 1,500 
feet! 'The ability of a sub to receive in- 
formation without having to surface is 
obviously of vital strategic importance. 

So, about 10 years ago, the Navy and 
some of its civilian contractors, notably 
RCA and Westinghouse, went to work on 
the problem of building an antenna big 
enough for ELF. And someone, some- 
where, came up with an ingenious idea, 
which led to Project Sanguine being sited 
in Wisconsin. 

The idea? 'Take advantage of the fact 
that much of northern Wisconsin sits on 
a huge chunk of some of the oldest rock 
in the world. 

This rock, the tip of a much larger for- 
mation called the Laurentian Shield, is 
more than two billion years old. It is 
therefore extremely dry. This gives it 
the lowest conductivity of any rock on 
earth. 

What has all this to do with Sanguine? 

Suppose you form an antenna from a 
wire by passing current through it and 
grounding it at both ends. The electric- 
ity seeks to complete a circuit by return- 
ing from one end of the wire to the other 
through the ground. How far this current 
actually penetrates the earth is called the 
skin depth. 'The lower the conductivity, 
the deeper the current penetrates. In 
moist earth, the current travels practical- 
ly at the surface. But in the bone-dry 
bedrock of the Laurentian Shield, the 
skin depth can be 10 to 20 miles! And if 
your wire is a cable 100 miles long, the 
result is a whopper of a loop antenna. 
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frequency in Herz (cycles per second) 


lionth of an inch long. The product of frequency 
and wavelength is a constant—the speed of light. 


Let's carry the thought process of our 
ingenious antenna designer a bit farther. 
A 100-by-20-mile loop antenna is impres- 
sive, but it would be a lot more effective 
if it had many turns. Because the ground 
is common, the turns can't be connected 
in series. But they can be parallel-con- 
nected, by crisscrossing the cables. 

And here again, the vast extent of the 
ancient rock plays its role. If the Navy 
utilizes all of it, they will form a grid 150 
miles wide and 140 miles long, covering 
almost the upper third of Wisconsin. 
Cables would intersect at six-mile inter- 
vals, with a transmitter at each intersec- 
tion—perhaps 240 in all The cables 
would be buried about six feet under- 
ground, not, as some journalists have sug- 
gested, to transmit signals through the 
earth, but simply to get the wires out of 
harm's way. 

Result? The enormous mesh of cable 
grounded in an enormous expanse of an- 
cient rock add up to Sanguine—largest 
antenna ever designed. 

To some residents of Wisconsin, how- 
ever, Sanguine is not an exciting scien- 
tific success story, but a threat. They 
are wondering what it might do to them, 
their land, and their wildlife after it has 
been installed. 

Problems to be solved. The Navy ad- 
mits that some problems might arise in a 
venture of such tremendous scale. But 
they emphasize that the problems are 
basically no different, except in extent, 
from those encountered (and solved) by 
civilian power and utility companies. If 
it appears from preliminary tests that 
they cannot be overcome, the Navy in- 
sists, Project Sanguine will simply not 
be built. 


[Continued on page 210] 
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Information center has speedometer (left) with trip 
meter, indicator lights for turn signals, and high 
headlight beam. Tachometer, red-lined at 8,500, 
has a neutral and an oil. pressure warning light. 


Lined up side by side, Honda's four cylinders fit 
tightly into a cradle frame. A single overhead 
camshaft operates the valves. Output of this big 
four-stacker: 67 hp. and 44 Ib./ft. of torque. 


The carburetors pull air from a large cleaner be- 
hind them. Large lever and linkage are a choke con- 
trol. A friction damper on the throttle eases the 
strain of working four cables. 


Front-brake lever activates a small master cylinder 
on the handlebar; hydraulic pressure applies the 
disk brake. It showed no signs of fade after five 
quick stops had been made from 100 m.p.h. 


Riding HONDA'S 


The only four-banger bike spins 
its wheels in second, accelerates 
from 25 to over 100 m.p.h. in fifth 


By JIM DAVIS 


Almost everything about this big road- 
burner is unusual. Great gobs of 
horsepower are much in evidence, yet ac- 
celeration is far from brutal. 

If you’re in a real hurry, you can hustle 
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through the quarter-mile traps in 12.6 sec- 
onds, which isn't bad. But for everyday 
use, this bike feels more like the family 
Cadillac than a sling-shot dragster. In 
high gear, the engine can lug down until 
the speedometer reads 25; then, without 
changing gears, the bike can go up to over 
100 m.p.h. without protest. I got 111 
m.p.h. from my test bike, but the factory- 
claimed top speed of 125 seems reasonable 
with some tuning and more break-in time. 

A comparatively short wheelbase makes 
for a somewhat choppy ride at low speeds. 


FABULOUS FOUR 


But when you get moving on the open 
road, the ride becomes smoother than a 
magic carpet. Handling at low speeds is 
only average; at high speeds it's light and 
easy. 

1,200-mile test. My small son and I 
climbed aboard the Honda in Los Angeles 
one morning before dawn and rolled into 
Phoenix, Ariz, at two that afternoon. 
After transacting some business and get- 
ting a night's sleep we headed home in 
daylight and finished our 860-mile trip 
in plenty of time for supper. Except for 


tightening the rear chain, which had 
stretched a little, we had no trouble. Be- 
fore returning the machine, I buzzed up 
to Bakersfield and back— putting on a total 
of almost 1,200 miles. 

The CB 750 is more like a car than a 
motorcycle. You press the electric starter 
to fire it, shift up once into fourth or fifth 
and stay there. With 67 hp. on tap, why 
worry about lugging the engine? You 
don't worry about a puff of wind blowing 
you off the highway, either, since the curb 
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BENE BOATING 


Your Next Boa 


52-foot ketch ''Mako'" (above) was built by Adam 
Whitley, an airline pilot, in his spare time. The 
45-foot cruiser (below) by Seacrete Ltd. is used 
as a launch in the British Solomon Islands. 
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Reinforced-concrete hulls are the 
hottest trend today in 30- to 60- 
foot cruisers and sailboats. They're 
strong, seamless, light as wood or 
plastic, and cost much less 


By RICHARD DAY 


undreds of “ferro-boats” are afloat to- 

day. Most are commercially built 
fishing vessels, patrol boats, barges, and 
houseboats. But a growing number are 
experimental sailboats and cruisers de- 
signed and built by amateurs in their 
back yards or garages. 

Ferro-cement is a fine mortar of care- 
fully measured portland cement, sand, 
and water [PS, Sept. '68]. Unlike ordi- 
nary concrete, the mortar contains no 
stones or gravel, because it must be 
troweled, pumped, or sprayed into and 
over layers of steel mesh. Another dif- 
ference is ferro-cement's slim cross sec- 
tion (as little as 34 inch) and high con- 
centration of steel reinforcement (about 
50 pounds per cubic foot). 

Why in the world build a boat out of 
concrete? Wouldn't you get a brutally : 
heavy monster? 

Surprisingly, ferro-cement construc- 
tion can result in weight reduction—for 
hulls above a certain minimum size. The 
longer a boat is—up to about 60 feet— 
the more weight saved. Ferro-cement 
hulls of 50 feet and more are often lighter 
than same-size hulls built of fiberglass, 
wood, or steel plate. At 35 to 45 feet, 
ferro-cement hulls weigh about the same 
as conventional ones, builders report. 
Shorter hulls, however, are often heavier 
than their counterparts in other materi- 
als. That makes ferro-cement impractical 
for small outboards, dinghies, or cata- 
marans. 

Ferro-cement has many exciting ad- 
vantages for boat hulls: 


1 


Aay Be FERRO-CEMENT 


In building a ferro-boat, the boat's frame of rein- 
forcing bars is first welded up, steel rods are wired 
to the bars every two to four inches. Then, from 
six to eight layers of wire mesh, often galvanized 
chicken wire, is formed snugly around the frame and 
stapled to it. This craft became a 36-foot ketch. 


€ Shape. They can be any shape that 
Steel reinforcing bends or welds into. 

€ Rot and rust. Marine borers and 
electrolysis have no effect. 

€ No-seam construction. Built as con- 
tinuous structures, they need no caulking, 
don't leak. 

€ Durability. Concrete keeps gaining 
strength for 20 years as it hydrates. If 
damaged by collision, bulges can be ham- 
mered out and patched with epoxy. 

€ Fire resistance. Ferro-cement won't 
burn, though flame will rapidly weaken it. 

Concrete boats aren't new. 'The first 
one sank in southern France in 1900—but 
it was then 45 years old. Ferro-cement 
as an idea and a name, however, began in 
1943 with Pier Luigi Nervi, the Italian 
architect-engineer. Nervi's fundamental 
principle is that reinforced concrete is 
strongest close to the reinforcement. So, 


instead of burying the steel in a thick 
slab, Nervi made the concrete skin al- 
most as thin as the reinforcing. 

Still experimental. So far, there are 
only a small number of boatyards spe- 
cializing in ferro-cement construction 
These are concentrated in Florida and on 
the West Coast in this country. Abroad, 
there is active interest in England, Can- 
ada, Australia, New Zealand, and Red 
China. Some naval architects are work- 
ing in the new medium too, but they ad- 
mit it's still largely trial and error. 

“Ferro-cement is now where fiberglass 
was 20 years ago," one naval architect 

Continued 
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"Ferro-cement is now where fiberglass was 20 years ag 


told me. “The ferro-cement boat has yet 
to be properly designed." 

Design problems that must be solved 
for each boat include: figuring a hull 
thickness that gives adequate strength 
without excess weight, determining size 
and spacing of reinforcing members, and 
deciding how best to join hull and deck. 

Naval architects can reach back almost 
to Noah's time for the specifications of 
wooden ribs, deck beams, and planking. 
But the hull and deck of a ferro-boat 
form a single structural member. 

Until experience accumulates and in- 
formation is cranked out generally, most 
ferro-boats will be over- or under- 
designed. The result is extra expense and 
weight on the one hand, structural fail- 


In final building steps, the mesh is faired into the 
hull's shape by pounding it with a rubber hammer. 
Plank walkways are laid inside the hull and, while 
one team of men forces mortar through the mesh 
from inside, an outside team smooths the mortar 
that oozes through with cement-finishing trowels. 


ure on the other. The safest course for 
do-it-yourselfers is to copy a ferro-boat 
that's already been built and tested. 
Some of the firms listed at the end of this 
article sell plans for such boats. 

Any hull shape. There's no limitation 
on hull design, so long as flat surfaces! 
are braced—curved ones absorb side loads 
without bending much. Decks, though in- 
tegral with the hull, must transmit their 
loads downward rather than outward; 
otherwise a crack forms wherever 34 


and hull meet. Many designs have ig- 
nored this important requirement. Hull 
thickness is determined by many varia- 
bles, such as shape, bracing, strength of 
reinforcing and cement, and type of 
service. 

Three ways to build. Ferro-boats can be 
built on a frame, in a cavity mold of 
ferro-cement, or over a male mold of 1 
wood. If you should succumb to the lure 
of building your own, there isn't much 
choice. It doesn't pay to make a mold 
for one boat, so the frame method is best. 
Nervi used pipe—common water pipe will 
work. But most people who have been 
through a job or two prefer standard 
concrete reinforcing bars (rebars). When 
water pipe is used, the most common 


 ferro-boat has yet to be properly designed” 


sizes are l5- 34- and one-inch diameter. mesh. Galvanizing is the second. The 
A hull gets heavy by the time all the mesh doesn't have to be galvanized, but 
reinforcing bars and concrete are in place, if it isn't, the outside of the boat may be- 
30 a firm foundation is important. You come rust-stained after launching. A 
pould build the boat's frame out of 4%4-, slight oily film on the mesh isn't harmful 
, or %-inch reinforcing bars—depend-  —it's cut by lime in the mortar. 
ie on hull size. You would shape the Once the layers of mesh are in place, 
bars that form the ribs, stem, and stern the builder takes care of any spots out of 
with lofted lines or wooden templates, alignment by beating them into shape 
ind weld all frame pieces into a unitized with a two-pound rubber tire hammer. 


skeleton. 'The mesh must hold firmly when loaded 

'The next step would be to bond longi- with mortar and not move until the mor- 
e s- or l4-inch steel rods around tar has set. Builders run planks inside 
he structure every two to four inches the embryonic hull to use as walkways 


ind tie them with soft mechanic’s wire. while plastering. 


Vertical or diagonal rods are tied to the Mortar mixes vary. All kinds of panther 
longitudinal ones, also every two to four  potions are put in by some designers. 
inches, and faired into the hull. Concrete experts hold out for an unadul- 


Mesh goes on. Next, you would staple  terated, quality concrete mix using 50 to 
on six to eight layers of mesh, half of 60 pounds of cement per cubic foot of 
them inside and half of them outside the sand. They use as little water as possible 
steel rods, with the hog-ring staples  —just enough to get a mix that's work- 
spaced six to eight inches apart. able. Sand and water must be clean, of 

You'd probably use chicken wire, or course, as for any concrete work. In a 
24-gauge, 34- by %-inch mesh. Expanded box below on this page you will find some 
metal, such as plaster lath, is vicious to recommendations of the Portland Cement 
work with and hard to penetrate with ^ Association. 


mortar. Hardware cloth has been used, Additives containing calcium chloride 
but it's not recommended. Strength is should never be used. "They're bad news 
the first consideration in choosing a wire [Continued on page 200] 
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Home-built 32-foot sloop of Joe Borges, a Chicago What kind of cement for 
electrician. He hung the frame of his boat from the f 2 

ceiling of an apartment-house garage. He anda d erro-boat? 

dozen friends are doing everything but plastering. 


The Portland Cement Association (PCA) has 
given prospective ferro-boat builders some ad- 
vice on which portland cement to consider. 

If you plan to use your ferro-boat in fresh 
water only, you can safely use the common 
Type | cement. But if you intend to ply salt 
waters, the concrete will have to resist the 
destructive action of sulfates in sea water. 
For this purpose, Type ll cement, available 
on special order, is adequate. Type V cement, 
with even greater sulfate resistance, is avail- 
able only in the western United States. 

The PCA also recommends air-entraining 
concrete for ferro-cement boats—filling it with 
billions of tiny air bubbles. The bubbles help 
the mortar mix flow more easily, and provide 
safety valves when the hardened product is 
stressed by freezing temperatures. You can 
use a cement containing a chemical agent 
that generates the bubbles. 
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PHOTOS BY DAVE HOUSER 


Agile Jeepster leaps across sand dunes in great style. In deep sand, four-wheel drive and autom 


JEEPSTER COMMAND 


Thrives When the Going Gets Rough 


It's a wagon, fun car, sports car, 
and go-anywhere vehicle—all 
rolled into one stylish package 


By JAN P. NORBYE/PS Automotive Editor 
and JIM DUNNE/PS Detroit Editor 


A iter we tested the Jeep Universal 
with the Scout, Bronco, Land-Rover, and 
Toyota Land-Cruiser last May, many 
readers wrote in to ask for a report on the 
Jeepster. We got a Jeepster Commando 
as soon as we could, and put it through 
the same test program. 

The Jeepster proved to be well-suited 
for highway driving, with smooth-road 
ride comfort at the same level as the 
Scout. Off the road, the Jeepster, its low 
build notwithstanding, proved equal to 
the best. 

We liked the automatic transmission, 
which takes up the drive very smoothly. 
(Only other 4-by-4 vehicles with optional 
automatics are Scout and Blazer.) But 
the Jeepster’s transfer-case lever is almost 
out of reach, and getting four-wheel drive, 
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low range, was not easy. You have to get 
the car rolling, forwards or backwards, 
then force the lever into engagement at 
exactly the right moment. If you're try- : 
ing to engage four-wheel drive and low 
range because you're stuck, you might as 
well forget it. 

Switching between two-wheel and four- 
wheel drive in high range was no problem. 

Whether on or off the road, the Jeepster 
has power to spare. The Dauntless V-6 
gives this car better acceleration than 
V-8s in the Bronco and the Scout. It also 
came out far better than its rivals in the 
brake test, despite the fact that we tested 
the Jeepster on a hot day and the others 
late in the winter. 

Handling is not a strong point, how- 
ever. Directional stability on the high- 
way could be improved. Lost motion in 
the steering kept speeds down in the 
handling tests. Body roll on turns is more 
severe than that of its rivals. 

'Though the passenger-car safety stan- 
dards do not apply to off-highway cars, 
the Jeepster has an articulated steering 
column that will bend on impact. The in- 
strument panel has also been designed 
with full regard for safety, but the hard 


ansmission pull 


the car out without sweat. 


metal door knobs stick out some three 
inches from the panel, with the door 
handle right next to your kneecap. 

The interior is well equipped, small 
controls very handy, and instrumentation 
average. A glove box is standard; console 
storage compartment optional. There's an 
umbrella-handle parking brake and a large 
oval-shaped steering wheel. Five inches 
of fore-and-aft travel in the driver’s seat 
may not be enough for tall drivers. The 
spare wheel just about fills the floor in the 
cargo area behind the back seat. The top 
part of the tailgate is easily raised by a 
T handle, but the lower part requires sev- 
eral operations to open. 

What kind of car is the Jeepster, really? 
In all respects, it’s a fully contemporary 
dual-purpose vehicle for on-highway as 
well as off-highway use, with an edge on 
its competition in both acceleration and 
braking. 


Back seat is narrow, 
but there is no lack 
of head room or leg 
room. Rear-seat pas- 
sengers sit high up 
and have a good 
view, but they can- 
not get out on the 
left because the driv- 
er's seat back won't 
tilt for passage. 


Hj 


Two-piece tailgate i 
gives easy access to 
the small cargo area 
behind the back seat. 
Lowering the lower 
tailgate, however, 
takes two hands and 
several operations. 


Front-seat back on 
passenger's side has 
no lock to keep it up- 
right. But the whole 
seat can be folded 
and tilted to give ac- 
cess to the rear. Jack 
and tools are stored 
under the seat. 


Turbo HydraMatic 
control lever is easy 
to operate in center 
console mounting, 
but transfer-case lev- 
er at right is almost 
out of reach, needs 
lots of force to put it 
into low-range four- 


IMENSIONS (inches) 


| Ground clearance 7.5 Engine type 

? Front leg room (max.) 41.5 Bore & stroke 

3 Front head room ... 39.2 Displacement 

| Rear head room 34.5 Compression ratio 
j Rear leg room (min.) . 35.0 Carburetion 

ð Wheelbase . 101.0 Power (9 r.p.m. 

7 2 Torque (Ib.-ft.) @ r.p.m. ... 
| 2 Transmission 

4 R Axle ratio 

3 Front track 50 Tires 

4 Rear track 50 Tire size 

5 Front hip room (2) |. 20.5 Turning diameter 
6 Rear hip room 36.0 Turns, lock to lock 


SPECIFICATIONS 


Brakes 
Fuel iank 
Curb weigh* 


————————MD € 


wheel drive. 
TEST RESULTS 
OHV V6 Acceleration 0-60 m.p.h 13.6 sec 
3.75 x 3.40 in. Acceleration 0-80 m.p.h, ||. 32.0 sec 
s em gu. in. Acceleration 25-70 m.p.h 18.1 sec 
Braking distance 60-0 m.p.h. 164 ft., 4 in 
dd 2-barrel Brake-pedal pressure 150 Ib 
160 @ 4,200 Max. speed—lane change . 57.5 m.p.h 
235 @ 2,400 Max. speed—traffic weave | 26 m.p.h 
Turbo HydraMatic Average fuel mileage . 12.2 m.p.g 
«s 5 Price (as tested) $3,112 
Goncyear Price (basic) $3,988 
dE S1 in. 
aT drums For an explanation of the 
me i 
3350 Ib. tests, see page 137. 


sistor circuit wired on a small printed-circuit board, 
shown above. Circuit varies the phasing of color 
signals to “correct” minor color errors. 


PERSONAL-USE REPORT 


Rear-panel preference control allows the viewer to 
set the screen flesh tones to any desired hue. 
Thereafter, the control circuitry automatically cor- 
rects off-color tones to the preset standard. 


New Automatic 


TINT CONTROL Colors 


The new Magnavox keeps people 
people-colored, despite 
channel shifts or commercials 


By RON MICHAELS 


s every color TV owner knows, the 

easiest way to get a good color picture 

is to concentrate on performers' faces and 

adjust the tint control for realistic flesh 

tones. Why? Because flesh tones are the 

most significant recognizable colors on the 
screen. 

Minor color errors in most other sub- 
jects are often not apparent—or at least, 
they bother you less. The sky can be a 
wrong shade of blue, or the grass a strange 
shade of green—few people will notice, 
and almost no one will really care. But 
when sickly yellow or apoplectic purple 
faces appear in a picture, viewers start 
spinning knobs angrily. 

Magnavox has capitalized on this fact 
of color-TV viewing to develop an Auto- 
matic Tint Control circuit. It is built into 
most of their top-line 1970 color sets. 
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Actually, a better name for the device 
would be "automatic flesh-tone corrector" 
—because that's exactly what the gadget 
does. 'The four-transistor circuit zeroes in 
on any screen color that could be an off- 
color flesh tone, and instantly turns it into 
accurate flesh tone. It operates on a limit- 
ed band of colors (see color-wheel dia- 
gram, right) ranging from magenta-red 
to yellowish-red, and ignores all other 
hues. Reason: When flesh tone goes sour, 
it invariably ends up as one of these 
shades. 

Thus, the circuit automatically com- 
pensates for the small—but annoying— 
flesh-tone errors that are caused by: 

€ Switching to another channel—differ- 
ent broadcast stations usually have their 
color cameras adjusted differently. 

€ Jumps from program to commercial— 
here, too, different cameras, even at the 
same station, may not be matched to pro- 
duce uniform color signals. 


€ “Ghosts” and other interference that ` 


distort the incoming TV signal and mix up 
image colors. 

How well does it work? As a corrective 
device, the circuit works very well indeed: 


À 


Front-panel slide switch controls the cir- 
cuit. Medium On position is the preferred 
setting, giving adequate correction and 
kninimum background color distortion. 


t Right 


My viewing tests on an early production 
1970 chassis (above) proved that the ATC 
circuit could easily handle the slightly 
different signals from the nine broadcast 
Stations in my area. And it markedly re- 
duced color shifts caused by ghost signals 
reflected from airplanes passing overhead. 
Even the most persistent knob twiddlers 
in my family remained seated when the 
ATC was operating. 

But you pay a price for this automation: 
The circuit cannot distinguish between 
off-color people and on-color things. So 
purple sunsets are transformed into flesh- 
toned (almost) sunsets; orange flowers 
become flesh-toned flowers; and pink cos- 
tumes become flesh-toned costumes. You 

get the idea. As we said earlier, though, 
these errors won't upset you very much; in 
fact, unless you switch off the ATC and 
compare, you may not notice them. 

The ATC circuit adds two extra con- 
trols to the set: a three-position switch up 
front (with "Off," “Medium On," and 
“Full On” positions) and a “Preference” 
knob on the back. Medium is the usual 
switch setting; Full provides maximum 
flesh-tone correction, but also produces 


maximum distortion of nonpeople colors 
that are bluish-red or greenish-red. The 
Preference control lets you adjust the 
circuit to produce the exact hue of flesh 
tone you desire. 

One minor sore point. The tint control 
still operates—though with reduced effect 
—when the ATC is working. Since touch- 
ing its setting will throw off the ATC, it 
would have been better if the control was 
hidden out of sight, or relocated to the 
back panel. 

ATC is one element of what the Magna- 
vox people call “Total Automatic Color," 
which also includes automatic fine tun- 
ing and automatic chroma control (to 
limit variations in color intensity). 


ING 
opera RANG ^ 


Color wheel shows the ap- 
proximate range of color 
correction of the ATC cir- 
cuit. The device zeroes 
in on reddish-purple and 
reddish-yellow hues and 
transforms them into 
flesh tone. One problem: 
The circuit can't distin- 
guish between subjects— 
people or nonpeople. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND SEVELSPMENTS 
wv 


<For 1985: an earth- 
orbiting space base 

This giant earth-orbiting sat: 
lite will be home to 50 men 
periods of up to 90 days, if 
NASA's plans are realized. T3 
“space base” will be a re- 
search center for astronomy, 
physics, life sciences, and 
chemistry; may also serve a 
"garage" for spacecraft goin| 
to the moon and beyond. It 
would have zero gravity at th 
hub, artificial gravity in rev 
ing 33-foot modules. Delta- 
wing ferries would dock at th 
base. First “building-block” 
element, with a crew of 12, 
would be completed by 1975. 
the base itself by 1985. Seve 
teams of companies, includir| 
one led by Grumman, whose 
version is shown, are com- 
peting for the contract. 


Man-size kicker > 

With this outboard strapped to 
your back, you can zip through 
the water twice as fast as Don 
Schollander. The gasoline en- 
gine puts out three hp., weighs 
about 33 pounds. A hand-held 
throttle controls speed; hands 
and feet steer the rig. It’s 
designed as a lifesaving aid by 
Aquazip, Norwich, England. 


"€ New Japanese Wankel 
What's new in Wankels? Herd 
what—the Toyo Kogyo Famili 
Rotary SS. A sedan version off 
the Mazda R100 coupe—first 
production car with a two-rotd 
rotary engine—it has all the 
coupe's features, including a 
100-hp. mill for a top of 110 
m.p.h. Price in Japan is 
638,000 yen—$1,772. 
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Pop goes the staircase » 
Need a staircase quick? Here's 
one that pops out of its packet 
and inflates in seconds. 
Inflatostair will be used as an 
emergency escape route from 
buildings and airplanes. It's 
made by Goodyear on a loom 
that utilizes a variety of 
naterials, including metals and 
natural and synthetic fibers. 


1 On-the-go shaver 
Everything's included in this 
new Norelco cordless electric 
shaver—even the mirror. It's 
in the cap, ready for on-the-go 
bhaving for campers, sports- 
men, or travelers. Four pen- 
light batteries provide power 
for up to 30 days. Model 20B 
shown has black plastic case, 
two rotary cutters. About $20. 


<Anti-bump harness 

Our four-legged friends need 
protection, too, when traveling - 
by car, believes a Berlin manu- 
facturer—and here's the result: 
a harness with safety belt to 
save Schnitzel from bumping 
into the dashboard in case of a 
sudden stop. The dog is free 

to move on the seat, but can't 
bother the driver. 


Inside-out locomotive A 
Shoot a stream of neutrons 
through a toy locomotive, put 
film behind it, and what do 
you get? This. Made by General 
Electric's Neutrography Ser- 
vice, the neutron radiograph 
shows materials such as nylon 
gears, rubber traction rings, 
plastic structures that would 
not show in X-ray pictures. 
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What’, New 


Deluxe 4x4 > 

Look what's happened to the 
old Scout workhorse—it's 
become the Scout Aristocrat, 
dickied up in blue and silver, 
with carpeting (yet) inside. 
Power choices are a 111-hp. 
four, a 145-hp. six, or a 193-hp. 
V-8. Four-wheel drive, single- 
lever transfer case, limited-slip 
differential are standard. 


< Seat in the sky 

With Goodyear’s PARD—Pilot 
Airborne Recovery Device— 
system, a parachuting pilot cai! 
wait aloft for rescue. Secret 
is a hot-air balloon atop his 
chute, heated by a burner fed 
from a butane tank on his 
back. He carries a half-hour 
supply. Rescue plane reels 
pilot in or tows him to safety. 


Instant helmet 4 


Pour some fast-setting poly 
urethane into a mold, plop it on 
an airman's head, and— 
presto!—in minutes you have 
a custom helmet liner ready 
for insertion in the shell. The 
Air Force Materials Lab saye 
the liner is comfortable, shock: 
absorbent—and costs 25 cents. 
against old system's $82. 
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Hole-in-the-wall tool » 

In 24 seconds, this fireman 
can blast a two-foot-square 
hole through the steel door. 
His tool: a satchel-size Jet-Axe 
that contains firing pin and 
35-foot cord, plus a shaped 
explosive charge. Different 


Sharper shaver 

)ut go the dull blades, in go 
eplacement sharp ones, in 
he new Lektro Blade shavers, 
vhich enable you to change 
utters whenever the old ones 
et dull (three to six months, 
remington estimates). New 
lades slide in easily, cost 
1.95, also fit Selectro 
nodels. Shaver above: $35. 


< Never on Sunday 

Just set and forget this alarm 
clock—it's programed for the 
whole week. Don't wantto 
wake up early on weekends? 
Pull the selector pins for 
Saturday and Sunday. And 
don't bother to set the alarm 
at night—it resets itself 
automatically. GE calls it the 
Ever-Set. It sells for $11.98. 


| 
FL377S AP | 


Everything craft y 

Boat, floating patio, house- 
boat, camper—that's the 
Amphicraft Mark IV. With top 
on (below), it's a floating 
patio. Zip in the sides—it's a 
houseboat. Load iton its 
trailer—it's a camper. Want 
to travel? Lower the frame 
and secure the cover. 
Master Plastics, Venice, Fla. 
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Dial-a-face » 


This technician is making 
faces. Using a Photo Montage 
Synthesizer, he can select, 
and instantly integrate on a 
TV screen, features from four 
different photographs. It 
eliminates, says Minolta Corp., 
slow cut-and-paste or hand- 
drawing procedures in criminal 
identification. 


< Snap to use 


I 
A serviceman's life will be a | 
lot easier with this little 3M 
industrial fastener. Its plastic 
heads lock securely to hold 
TV-set backs, insulation 
panels, auto trim strips, and 
the like in place. Heads snap 
together audibly, open with a 
medium-hard pull. 3M calls 
it the Hedlock. 


! VACUUM HOSE FROM 
INLET MANIFOLD 


LPG INLET ADAPTOR G 4 ^ 

ON CARBURETOR E OR à < Dual-fuel conversion 

3 Flick a switch, and your car 
changes from normal gas to 
low-cost liquefied petroleum 
gas. A dual-chamber regulator 
reduces bottle pressure of LPG 
vaporizes it, and pipes it to the 
engine by an air valve run by 
manifold vacuum. W. Schoon, 
Worcester Park, England, 
does conversion for $230. 
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^ Return of the Speedster 


The 1935 Auburn Speedster is 
not dead. It's alive and well 
and being made in Oklahoma 
(Auburn-Cord-Duesenberg Co., 
Box 15520, Tulsa). Inside the 
vintage body, there's some 
modern technology: a 365-hp. 
V-8 with four-barrel carb, four- 
speed heavy-duty gearbox. 
Price: a nonvintage $9,450. 


y Drive-on plane 


You'll drive your car aboard 
this plane, drive it off at the 
other end of the country, if 
Detroit's Universal Airlines has 
its way. They're planning to 
use Lockheed's projected 
L-500 aircraft as a combined 
car and passenger carrier. Big 
bonus: no baggage fuss. It's 

in your car all the time. 


j) 
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An ear for trouble » 


A new “ear” detects telephone- 
cable defects from the ground. 
Breaks in the sheath covering 
of older cables let out pressur- 
ized air; the hiss is audible 
through this Bell Telephone 
device. Earlier detectors were 
dangerous because they some- 
times had to be placed close 
to power lines. 


Hii 


«Cash on demand 


Need money when the banks 
are closed? No sweat, with this 
dispenser. Just insert your 
coded plastic card, punch your 
personal identification number, 
and out comes the long green. 
Some U.S. banks are using the 
device, which is made in 
England by Chubb & Son's 
Lock and Safe Co. 
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What's New 


IN ELECTRONICS 


^ Chassis in a drawer 
Everything's horizontal inside 
this 1970 Motorola Quasar 
color TV. That's so the chassis 
can slide out like a drawer for 
easy servicing. Two spring clips 
hold it in place. Modular panels 
plug in from the top. The 20- 
inch Fastback table model sells 
for $499.95. It has automatic 
fine tuning. 
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Tomorrow's TV today A 
The ‘‘color set of tomorrow," 
RCA calls the Two Thousand, 

and the name is the price, too. 

It offers wireless remote con- 
trol on both VHF and UHF; 
instant, silent switching on 
VHF; black Plexiglas doors that 
slide into the cabinet when set 
is in use. New top-of-the-line 
tube doubles brightness. 


Pop-up TV » 

Touch a button on this Pana- 
sonic AM-FM portable radio, 
and click—up pops a five-inch 
Screen to make it a TV set. 
Closed, with carrying handle 
pulled out, it resembles an 
attaché case. The set works on 
AC or rechargeable colloid- 
type battery, weighs 15 pounds 
complete. Antenna retracts. 


< Cure for rumble 

Say good-bye to rumble, hum, 
wow, flutter—they’re virtually 
gone in this turntable powered 
by a brushless DC motor 
(world’s first, says Panasonic). 
A low-speed motor drives the 
turntable directly, eliminating 
speed-reduction mechanisms 
—belts, idlers, and the like. It's 
an experimental unit. 


Eyeball TV » 


One viewer's a crowd with the 
Mica-1—world's smallest TV. 
(Our picture shows it about 
alf size.) Screen is 114 inches 
on diagonal—not too bad with 
the detachable magnifying 
lens that comes with the set. 
The Panasonic Mica-1 weighs 
2ss than two pounds, works off 
MC or batteries. It's $299.95. 


. More see-through 


lere's half the reason, Zenith 
ngineers say, for the doubled 
rightness of their new Chro- 
1a-color picture tube: a high- 
'ansmission glass that allows 
iore of the color to be view- 
ble. The new glass no longer 
as to absorb room light—a 
t-black material framing 
ach phosphor dot does that. 


« Listening champ 


Smooth response exceeding 
that of any loudspeaker is 
claimed for these Koss ESP-7 
stereophones: 35-13,000 Hz 
x 6 db. Electrostatic and self- 
energized—the energizer box 
plugs into amplifier—phones 
have fluid-filled ear cushions 
for sound insulation. Indicator 
light shows listening level. $79. 


Photoelectric pickup v 


A photoelectric cartridge? 
Right. Attached to the stylus 
of this Toshiba unit is a per- 
forated screen. Light from a 
mini-lamp in the head is 
beamed through the moving 
screen and picked up by two 
germanium phototransistors, 
one for each channel. Moving 
mass of pickup is only .3 mg. 
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IN TOOLS 


Case for a new chain saw» 
Like other prized instruments, 
McCullouch's Power-Mac 6 
automatic chain saw has its 
own case. It's one of two 
molded-plastic accessories for 
the 1970 model, a plush 
version of the popular Power- 
Mac 6 featuring automatic 
chain oiling and 16-inch bar. 
The other: an antipinch wedge. 


A Shelfmaker's helper 
Sure, it's a guide for a portable 
circular saw—but Sure Square 
doubles as a drilling template 
for adjustable shelf clips. You 
install self-clinching bushings 
to suit. Set of three: $1.50 with 
purchase of 1714-in.-capacity 
guide ($19 ppd). Independence 
Specialties, 505 Independence 
Ave., Philadelphia 19126. 
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< Putting on the heat 
Old paint or varnish zips off 
with a putty knife when you 
soften it with this 650-watt 
quartz lamp. The Torchlamp 
also softens asphalt tile, thaws 
pipes and locks, warms up 
engines. Price ($19.95) 
includes dark glasses for 
working on light surfaces. 
Smith-Victor, Griffith, Ind. 


Slide-rule caliper 


This pocket-size comput 
combines the functions of 
vernier caliper and dept! 
gauge with those of a slide rul 
to take linear and dep 
measurements, multiply a 
divide, or find areas an 
volumes of cylinders. Stainles: 
steel, it's $9.95 from Gemi 
Eng., Box 55496, Housto 


< Tools for tough going 
Now you can buy pro. Black & 
Decker's new line of 17 com- 
mercial-duty tools is available 
to serious do-it-yourselfers, 
too. It includes the 7-hp. 
polisher shown ($49.95), a 
disk sander, orbital sander, 
bench grinder, circular saw, 
builder saw, hammer drill, and 
two-speed belt sander. 


What's New 


PHOTOGRAPHY 


y Cartridge projector 
This movie projector does 
everything but develop film. 
You put a reel in a cartridge, 
drop it in the Bolex Multimatic 
rojector. It's automatic after 
hat. The machine takes up to 
ix cartridges, plays 'em one 
fter another—rewinding one 
as the next one plays. Prices 
begin at $229.50. 
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Flash for Polaroids » 
Surprise, Polaroid Corp! GE's 
making an electronic flash for 
your folding film-pack cam- 
eras. The FlashPack also fits 
most 35mm cameras (K-II 
guide number, 46). It works on 
either Ni-Cad batteries or AC, 
gives up to 85 shots per charge 
at half-power setting, 50 at 
full power. Price: $59.95. 


< Quick charge 

Charge a strobe in 15 minutes? 
That's right—with Honeywell 
Rapid Charger, for 700 and 
770 Strobonars. The maker 
claims it will also rejuvenate 
worn-out Ni-Cad batteries that 
have gone past their expected 
charge-discharge cycles. It'll 
go on sale in camera stores in 
October for $39.95. 


Close-up camera » 

Look at the optical system 
Bolex packs into this pocket- 
size movie camera: 27 lenses 
and two prisms. It's light, too: 
215 pounds, including bat- 
teries and film. Viewing and ex- 
posure are through the lens, 
and you can focus as close as 
five inches. Cost of the 7.5 
Macrozoom: $189.50. 
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< Big-format SLR 

Take a single-lens reflex cam- 
era, enlarge it for 214-by-234 
negatives, and what do you 
have? The Honeywell Pentax 
6X7. Features include an elec- 
tronically controlled shutter, 
changeable viewfinders, and a 
lens system. Estimated price 
(when it goes on sale next 
year): $700-$800. 


< Auto/manual SLR 
You can go auto or manual 
with the Bell & Howell Auto 
35/Reflex. Setting the ring 
under the rewind knob to EE 
makes all exposures auto- 
matic. Camera offers inter- 
changeable lenses (50mm 
f/1.8 is standard), speeds to 
1/500, focal-plane shutter. 
Cost: $159.50. 
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Pull power » 


Stuck? The Electric Winch fits 
all pickup trucks and 4-by-4 
workhorse vehicles, works on 
Six- or 12-volt systems, and 
develops a 6,000-pound pull 
on a single line. The standard 
Se inch cable is 150 feet long. 
Warn Industries, 9059 Empire 
Way South, Seattle, Wash. 
98118. 


< Wheel changing made easy 


Relax—the Wheel Jack elimi- 
nates lifting heavy wheels 
when you're changing tires. 
The jack runs on special rollers 
that allow the wheel to be 
turned until it matches up 

with the hub bolts. Price is 
$10.95 from Merchandise 
Unlimited, Box 11324, 
Portland, Ore. 97211. 


| 
Battery collars A 


These vinyl collars for your 
battery terminals promise a 
50-percent increase in battery 
life. They provide anticorrosive, 
lubrication by capillary action 
between post and clamp. 
Available in all standard 
battery sizes. Deloney 
Enterprises, Box 35204, 
Houston, Tex. 77036. 


< High-pressure washer 


Here's an easy way to wash 
your car—with a pressure 
washer that attaches to your 
garden hose. The kit includes 
a container for soap, and a 24- 
inch extension nozzle for easy 
reach to the center of the d 
roof. $5.95 from Jet-X 
Corp., 2550 West Second 
Ave., Denver, Colo. 80219. 
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What's New 3 


N BOATING 


Take-apart boat 


> need to hoist this boat on 

p of your car—it comes apart 
to four sections that stow 

a 31/4-by-214-by-2-foot 
ace. Sections lock together, 
it have separate bulkheads 
at make each one floatable. 
ght-foot Windle-Aire Jr. is 
319. Windle Boat Co., 

Ilbury, Mass. 01527. 


< Fancy footwork 


You won't run out of hands 
with this engine control—even 
when you're playing a fish 
while trying to stay in one spot 
against wind and current. 
Your feet steer, throttle, and 
shift with the All Foot outboard 
control. Kit is $57.50 from 
Sports Marine, Cuyahoga 
Falls, Ohio 44221. 


——— 


Flying saucer A 


There's no tiller in this boat— 
leaning steers it as you skim 
the water at up to 50 m.p.h.— 
35 with skier. Fiberglass hull 
weighs 140 pounds; stable 
saucer design makes boarding 
easy. English-made Circraft is 
distributed in the U.S. by 
Hannah Corp., 95 Gaylord St., 
Elk Grove, IIl. 60007. 


< Straight flush 


Flushing your outboard often 
helps you detect and correct 
minor problems. Here’s a 
simple device for flushing— 
the Tempo engine tester. You 
snap it over the water intake 

of the lower unit and attach 

a garden hose to it. $2.95. 
Tempo Products, 6200 
Cochran Rd., Cleveland 44139. 


129 


SEPTEMBER 1969 , 


1 Easy-going vac > 
What 4 New Even vacuum cleaners are self- 


propelled now! Push gently on 


the sliding handle grip, and 
IN HOME the cleaner moves forward. 
IMPROVEMENT Tug, and it comes back. 


Release the handle, and the 
drive system returns to 
neutral. You can lock out 
power when you want exercise. 
It’s the new Hoover 
Dial-A-Matic 1170. 


A Double bubble a 


You can't mix epoxy cement in 
the wrong proportions with 
this Epoweld twin-pack. Just 
tear a strip off the end, 
Squeeze out the two compo- 
nents with a bit of stick, and 
mix. The adhesive sets extra 
fast—three to four minutes. 
It's made by Hardman, Inc., 
Belleville, N.J. 07109. 


< No-maintenance shakes 


The ‘‘unshakable shake,” Bird 
& Son call their new solid-vinyl 
shake siding. It needs no 
paint, won't peel, blister, 

rot, corrode, pit, or dent. 
Panels lock together through 

a “‘roll-action” joint. And 
they're designed to have the 
coarse-grained look of real 
hand-split wood shakes. 


Log spearer > 


Stand back, men! This girl is 
about to take over a time- 
honored men's chore—putting 
a log on the fire. It’s easy 
because the handle portion of 
the Log Port R has a moving 
spear that grips the wood— 
great for shifting burning logs, 
too. Custom Wrought Products, 
Greentown, Pa. 


130 à POPULAR SCIENCE 


« Stud shelves 


Why waste that space betwee 
the studs in your garage? Put 
shelves there. These metal 
shelves telescope to fit 
snugly, hold all your odds 
and ends. Shallow shelves 
are two for $1.98; tray shelve 
(two inches deep) two for 
$2.98 from Self-Shelf, Box 
240, Wahpeton, N.D. 58075. 


Suds cooler » 


Beer drinkers, here's the 
answer to your dreams: your 
own mini-refrigerator 
specially designed to keep a 
Tapper (21/-gallon) keg of 
draft beer at perfect tempera- 
ture. Falstaff Brewing Corp., 
5050 Oakland Ave., St. Louis, 
Mo. 63166, sells it for $44 
(f.o.b. St. Louis). 


A Add-on abrasive 

Now you can have the same 
kind of nonslip coating in your 
shower that the Navy uses on 
its carrier flight decks. 

Called Epoxo, the abrasive 
compound can be troweled, 
rolled, or brushed on concrete, 
aluminum, stone, or asphalt. 
It'S made by Epoxo, 205 Stern 
Ave., Springfield, N.J. 07081. 


Glow control > 

Want to do away with a sepa- 
rate dimmer switch? You can, 
with the Varolite. It's a 

Socket with a built-in full- 
range dimmer control. It clicks 
on, then dials the intensity of 
light you want up to 150 
watts. UL-approved. Sells 
Errare } for $6.25 from Varo, Inc., 
tose y Box 411, Garland, Tex. 


A Flood warning 


Reach for your pipe wrench 
when this alarm goes off. The 
Aqua Alert tells you when you 
have water where you 
shouldn't. It's electronic, 
battery-powered, comes with 
one sensor and 50 feet of wire. 
$29.95. Ziegler Electronics, 
17810 South Western Ave., 
Gardena, Calif. 90247. 


< Hi-Lo switch 


Any bulb becomes a two-way 
bulb with this CalComp Hi-Lo 
cord switch—and three-way 
bulbs double their range to 

six ways. There's a money 
bonus, too. Keeping the switch 
on low extends bulb life by 

30 times, the maker says. 
Price: $1.69. CalComp, 
Anaheim, Calif. 92801. 
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Have a Million Uses 


'he “box-on-wheels” station wagon 


nay be the most practical and 
ersatile family car on the road 


D on't underrate the joys of owning one 
of these little buses just because they 
" look like a box on wheels. You'll find a 
million uses for them: vacation trips, 
car-pool commuting, shopping, bussing 
the kids to school—you name it. You see 
a lot of them around airports; utility 
companies use them; you find them on 
farms and in oil fields. Now they're com- 
ing on strong with adventurous families. 

If you've never driven one, you'll be 
surprised at their driving ease, great 
view, and just-plain-fun. 

'Their boxy dimensions make for huge 
interiors—seating for eight, plus generous 
cargo area. Curbside and rear doors en- 
sure easy entry and loading. Except on 
the VW, running boards automatically 
jump out from under the cab when 
center doors swing open. Step height on 
the VW is 20.5 inches, compared with 
12 inches on the Ford, Chevy, and GMC, 
and 13.5 inches on the Dodge. 

'Though these five vehicles are roughly 
the same size and shape, their makers 
have emphasized different virtues. The 


Routine check-out of the Ford engine can be done 
from the outside, but for anything major, you've 
got to go inside, unbolt and remove the hood. 


GMC brakes became unstable when hot, and the car 


Ford is the heaviest and roomiest, has 
the longest wheelbase, and seems best 
suited for over-the-road travel. The 
Volkswagen is the smallest, and though 
it lacks power for high-speed highways, 
it really shines for suburban and city 
travel. The Dodge, Chevy, and GMC 
versions split the difference and give you 
a good compromise if you plan on all- 
around driving. 

The two GM buses are basically the 
same vehicle, so we ordered them as dif- 
ferent as possible. One came with a six, 
the other with a V-8; one was stripped, 
the other had the “custom” package. 

Chevrolet. The Sportvan gave excellent 
fuel economy yet proved capable of cruis- 
ing at top legal speeds—though we rec- 
ommend a V-8 for long-distance driving. 
Installed between the front wheels, the 
six-cylinder engine allowed easy service 
access, but oil and water must be checked 
—and systems refilled—inside the passen- 
ger compartment. 'The battery is stored 
under the floor behind the shotgun rider's 
seat. Side windows are hinged on their 
leading and trailing edges to give posi- 
tive ventilation, and even the windows in 
the tailgate open. The brakes became 
erratic and pulled left or right when hot, 
and rear wheel locking was a problem on 
hard stops, especially when running with- 
out a load in the back. 


amen ALS i. 


slued alternately left and right in the final stop. 
Again, locking rear wheels made pumping necessary. 
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VW curbside door slides open without using sidewalk 
or parking-lot space, but it has no step. The door 
works easily and locks securely. The Volkswagen 


GMC engine, like Chevy's, is between front seats. 
Servicing the V-8 isn't easy; oil and water must be 
checked, refilled, from passenger compartment. 


Ford interior (below) is so wide that a passage exists 
next to the second and third seats, allowing you 
to walk right back to the bus's cargo area. 


tested had the optional sun roof, which gives a great 
quarter-deck view of the scenery but also traps 
wind, creating a noise nuisance at highway speeds. 


The Chevy we tested had body noises 
and vibrations that did not show up in 
the GMC, mainly because the Chevy 
lacked carpeting, a headliner, and other 
sound-deadening materials included in 
the GMC custom package. This package 
is, of course, available on the Chevy, too. 

Dodge. The Custom Sportsman was 
the highest-powered machine in this 
group, and proved the speediest in all 
acceleration tests. It was also best in the 
handling tests, and some of the credit 
for this must go to the power steering 
(not available on any of the others). 

The positioning of the front axle and 
the front-door arrangement are the same 
as on the GM buses, and give the same 
awkward entry and exit. Service accessi- 
bility could hardly be worse. 'The engine 
sits deep down in a box with fixed walls— 
only the lid opens. But the box is well 
insulated and does not give off undue 
heat and noise. 

Front-seat ventilation is excellent, and 
the side windows can be pushed open for 
air evacuation. 

Ford. Fantastic roominess is the first 
thing you'll notice when you enter the 
Club Wagon. With the engine right up 
front, there is more free floor space, and 
you can walk from the driver's seat right 
back to the rear door. 'The ultra-short 
hood enables you to check and fill oil, 
water, and battery from outside the car. 
For bigger jobs, you must remove the 
interior hood by taking out four bolts. 
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- even on the highway. You 


Engine noise is well muted. 
The extra-long wheelbase 
assures better ride comfort 
with less pitch than in the 
other buses. 

Lack of power steering is 
a drawback, especially when 
parking or turning street 
corners, and you'll miss it 


feel like a real bus driver, 
working that wheel. Yet it 
has the least bus-like driv- 
ing position, and with the 
front doorstep behind the 
axle, the Ford is the easiest 
to’ enter. 

Seat belts are attached to 
the seat base, which saves 
floor space and looks tidier 
than belt installation in the 
other vehicles. Seats are 
removable, held down by 
eight bolts. Stepping in 
through the rear door is 
fairly easy, as the sill is 
only 24 inches off the 
ground (same as the Chevy 
and GMC-the Dodge is two inches high- 
er). 

Due to its bulk and weight, we feel 
that the long-wheelbase Ford needs a 
V-8 engine ‘a 240-cubic-inch six is stand- 
ard), regardless of operating conditions. 

GMC. The Handi-Bus had all the lux- 
ury and quietness missing from the 
Chevy. The performance shows what 
you can expect if you order a Chevy 


With rear and side doors wide open, Norbye and Dunne found the 
Chevrolet to be an easy loader. Side windows are hinged on leading 
and trailing edges to give positive ventilation, rear-door windows open. 


with the same V-8. Door and seating ar- 
rangements, ventilation system, and con- 
trols are identical with those of the Sport- 
van. Servicing the V-8 is a chore, how- 

ever, compared with the in-line six. 
Volkswagen. Our test vehicle had the 
sliding-roof option, which was great for 
sightseeing and low-speed ventilation, 
but it traps so much wind that the noise 
level becomes unacceptable at highway 
Continued 


Dodge cockpit and instrument panel (shown above) 
were well finished. Transmission control is dash- 
board-mounted but had no disadvantage in use. 


in the Dodge, but the driving position is really quite 
comfortable and it's easy to get used to. 
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Ford driver's seat proved the easiest to get into 
and out of. This is mainly because the front wheels 
are mounted forward of the doorstep. 


Ford brakes stood up well in terms of fade resis- 
tance, but rear wheel locking was a problem. The VW 
had the shortest stopping distance from 60 m.p.h. 


Tailgate on the Volkswagen is not full length, as 
shown above, since its lower part serves as an 
engine-compartment cover. Spare wheel is con- 
veniently stored, and the shelf is carpeted. 


speeds. The sliding side door looked like 
a real special feature, but it's standard. 
It's easy to operate and locks securely. 
It can be opened from the front seat. 
There is no side doorstep, and the door 
opening is not as wide as on American 
buses. The rear door on the VW is just a 
top tailgate, since the engine fills the 
space behind the rear wheels. Service ac- 
cessibility is easier than in the sedan, 
since there is more room around the en- 
gine in the wagon. The cargo area behind 
the third seat is little more than a shelf. 
Loading height is 38 inches. 

Automatic or semiautomatic transmis- 
sion is not available for the VW station 
wagon, and the shift lever is short so you 
have to bend down to reach it. You also 
have to stretch to reach the parking brake. 

The steering is light and quick. The 
boulevard ride is comfortable and the 
off-road ride is unbelievably good. Of 
course, the VW has all-independent sus- 
pension with torsion bars. ( Ford has Twin- 
I-Beam independent front suspension 
and a normal back axle; the others have 
beam axles both front and rear.) 

The engine is noisy and underpowered. 
The VW could not maintain 65 on easy 
expressway gradients, and would not ac- 
celerate fast enough to make our 25-70 
or 0-80 tests in the available distance. 

Overall fuel economy was not much 
better than the Chevy's (mainly due to 
the need for sustained full-throttle opera- 
tion). The brakes proved superior to 
those of the U.S.-built vehicles (aided by 
the rear weight bias that is provided by 
the engine). 

The most outstanding features of the 
VW remain its quality of body construc- 
tion, the finish, and the light, pleasant 
look of the interior. 

Conclusions 

Dunne: Since we're talking about 
three different types of buses here, it’s 
impossible to make an unqualified choice. 
But for light loads in city traffic, I'd take 
the Volkswagen. For long trips, I'd take 
the Ford, mainly for its extra space and 
the interior layout with its unique 
freedom to move about in. 

NorsyeE: I think that for most users, 
the Dodge is big enough and practical 
enough. I like it best, mainly for its ex- 
cellent power and performance, plus the 
optional power steering. 


1 
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How PS tests cars—and what our tests 
b are intended to show 


BRAKES This test shows a car's ability to 
stop in a straight line after repeated stops (as 
in stop-and-go highway traffic). Ten warmup 
stops from 60 m.p.h. at one-minute intervals 
with half-g (16 feet per second per second) 
are followed by a final stop for minimum 
ybraking distance without wheel locking in a 
12-foot-wide lane. Pedal pressure is recorded 
on all stops. Excessive pressure indicates fade. 


ACCELERATION The 0-60-m.p.h. test 
shows a car's ability to reach cruising speed 
from standstill; 0-80 test shows its high-speed 
| power reserve; 25-70 m.p.h. test simulates a 

highway merging situation or passing on a 
two-lane road. In all tests, the car is in Drive. 


LANE CHANGE Two lane changes in quick 
succession show a car's ability to make an 
emergency maneuver at high speed. The lanes 
are blocked 120 feet apart, and each lane 
change must be completed within 60 feet. 
Each car is put through the test at increasing 
speeds until its maximum is established. 


MANEUVERING Snaking a car as fast as 
possible through pylons spaced 48 feet apart 
shows its ability to negotiate narrow, winding 
roads or heavy city traffic where sharp turns 
are needed to avoid a stopping bus, double- 
parked truck, or car pulling out from the curb. 


3 CHEVROLET DODGE FORD GMC VOLKSWAGEN 
IENSIONS (inches) Sportvan Custom Club Wagon Handi-Bus Station Wagon 
Sportsman Chateau 
Ground clearance ..... 6.1 - 6.4 rau ies i 
Front leg room (max.) . 43.5 43.0 $ K 
Front head room 39.5 36.75 i Mpeg s 
Second-seat leg room . 40.0 39.25 ¥ y 
Second-seat head room 39.0 35.5 i 38.5 
Third-seat head room . : i z 8. 
Third-seat leg room . . K 
Wheelbase ......... . 3 : 
Height 5 neues 77.6 77.0 
O Cargo-area length .. 45.0 35.0 
1 patgo-ares height . 52.0 33.0 
Width .. 79.5 69.5 
Length .. . .187.1 .174 
Front track .. ] 67.9 54.5 
Rear track ......... 63 ee 66.7 56.1 
Front hip room ...... 22/21 28/22 24/24 
Second-seat hip room . 55.25 S40. m enne 44.0 
Third-seat hip room .. 3 54.0 57.5 
Cargo area width ......... 50.0 ......... 4825 ......... 53.0 . 50.0 
.OHV V-8 OHV V-8 
-3.91 x 3.31 in. 4.00 x 3.00 in 
318 cu. in. 302 cu. in. 
9.2:1 ms 1 
++ One 2-barrel ... . One 2-barrel One 2-barrel 
230 4.400 205 @ 4,600 200 @ 4,600.. 2 
—— 340 @ 2,400 275 @ 2,600 ....3CO0 2,400 ....81.7 @ 3,000 
- -Tora:eFlite Cruise-O-Matic Powerglide .....4-specd man. 
..3.23:1 ER 3.25: i 9 + rs437 
- Goodyear Goodyear Uniroyal . Continental 
++ -8.25 15 Ng: 17.2 oe x .7-14 
rning diameter -:39 ft. 5 in. . .45 ft. 10 in. 36 ft. 
, lock to lock ......... 40 5.5 peur 2 
-All drums All drums ...... All drums ... All drums 
24.5 gal . . -23 gal. .24 gal 24.5 gal. ..15.9 gal. 
3,373 lb. .......3,335 Ib. .......3,885 Ib. . - 3,440 Ib. ....... 2,723 Ib. 
11. 14.7 sec. 38 sec. 
EN 28.8 - 
E .16.3 = 
4» Y 199 ft. 7 in. 
mee 95 Ib. E: 
«5 55 m.p.h. 
nad 27 m.p.h. 
1 12.2 m.p. 
eua .$2,690 
..$3. $3,526 s 
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Largest single piece of glass ever cast in the free 
world—27 tons—glows at 3,000 degrees in Owens 
Illinois’ Toledo plant. At 1,500 degrees, curing will 
turn it into zero-expansion glass-ceramic material 
for 158-inch telescope mirror. Mirror will be used in 
Inter-American Observatory in Chile (sketch below) 


Pur" 


Called CER-VIT, this glass-ceramic 
material solves a centuries-old 

problem in telescopes: It has — ^ 
near-zero thermal expansion 


hen a new material is tapped both 

for previously unattainable scientific 
uses and for brand-new applications in 
your own home, it's quite a story. And 
here it is: 

A material called Cer-Vit, developed 
by the Owens-Illinois research center in 
'Toledo, Ohio, belongs to the family of 
materials called “glass ceramics." Top on 
its list of unique qualities is Cer-Vit's 
tailorability: It can yield precise therm- 
al, chemical, optical, mechanical, and 
electrical properties—in combinations nev- 
er before possible. 

Astronomers want it for huge, new 
telescope mirrors, because Cer-Vit does 
not change dimensions when it is heated 
or cooled. A reflector will not be affected 
by severe day-to-day temperature 
changes in mountaintop observatories. 
Long waits while the mirror adjusts to 
a new environment will be eliminated. 

A Cer-Vit mirror begins as a batch 
of minerals and chemicals—mainly ox- 
ides of lithium, aluminum, and silicon— 
carefully homogenized at more than 3,000 
degrees. After casting and cooling to a 
certain temperature, the hot mass is giv- 
en heat treatment that changes it from 
a glass to a crystalline material, with 
the final properties desired. 

A 25-ton mirror of this high-strength 
material, such as the one recently cast 
at Toledo, can be weight-reduced to eight 
tons—without loss of critical rigidity. 
According to Dr. Earl D. Dietz, head of 
O-I’s research project, this will allow the 
next generation of astronomers to do 
major observing from a moon base, or 
in orbit from elsewhere in space. 

Meanwhile, amateurs now will prob- | 
ably call for small blanks made of the 
stuff. Unit price is reported to be low. 
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` While water boils, chocolate stays firm only a few 
inches away from flame held under Hercuvit plate. 
Reason? Hercuvit's very high infrared transmission 


Called HERCUVIT, it makes 
smooth range tops, transmits 
high heat but only over flame— 
and you use your ordinary 

pots and pans 


Wt to end the chore of cleaning 
kitchen-range burners—gas or elec- 
tric—and messy drip pans? Want to use 
your ordinary pots and pans while get- 
ting high, fast heat on a tough surface 
you could prepare the whole meal on? 
Investigate a new stove made with 
a Hercuvit top. Not only does the new 
material banish exposed burners; it has 
good resistance to temperature shock, is 
strong and nonporous, and heats only 
what is over a burner. High transmis- 


while resisting lateral heat transfer. Note that one 
ice cube held its shape: Surface of this new material 
stays cool except directly over the burners. 


sion of infrared rays allows it to be used 
at temperatures up to 1,300 degrees. This 
means you don’t have to buy special pots 
required for use with other glass-ceramic 
range tops on the market. 

Made by Pittsburgh Plate Glass In- 
dustries, Hercuvit has the same chemical 
structure (but different design) as Ow- 
ens-Illinois Cer-Vit, discussed on the op- 
posite page. Some of its versatility stems 
from its beginning as a molten, homogen- 
eous glass. In that state it can be cast 
or pressed into intricate shapes, drawn 
into rod or tubing, rolled in flat sheet, 
or blown into hollow shapes. For con- 
sumers, the new material promises a 
breakthrough in convenience. 

Already, Tappan and Modern Maid 
ranges with the new, smooth Hercuvit 
tops are available. Other applications 
expected soon are large, self-cleaning ov- 
en windows and space-heater covers. 
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Leisurely hike on the Appalachian Trail nearby drew 
eight youngsters and adults Saturday afternoon 


Exploring is every young camper's favorite un 
organized sport. Finding a friend is always easy. 


i2 


— i T 


Mini-bike rides for the kids are a standard treat. 
Owner carries it on the tongue of his tent trailer. 


Potluck supper brings everyone together Saturday 
evening for casseroles and salads made at home. 


wpa ery 
t € : 


Camp-A-Lots' eight-month schedule. 


Campers 


On a side trip to West Point, two fami- 
lies watched the review, saw a tank. 


Splitting logs for the campfire gives 
Dad a chance to explain growth rings. 


On fall and spring weekends, when 
campsites are usually empty, you'll find 
camping-club members enjoying their 
all-weather rigs together 


By ERIK H. ARCTANDER 


Camping is strictly for 
summer vacations. Right? 
I thought so too until re- 
cently, when our family dis- 
covered the secret world of 
year-round weekend camp- 
ing with friends. 

Most of this country’s 10- 
million camping families 
store their outfits away for 
nine months each year. But 
a select few—less than 70,- 
000—keep right on enjoying 
them through fall and spring. Some even camp in 
the snow, especially if they ski or snowmobile. 

Why it’s growing. Two recent developments 
have nurtured this new dimension in camping: 

€ Recreational vehicles, and camping equip- 
ment generally, havé made outdoor living more 
comfortable and convenient. The same features 
that make summer camping more fun today— 
ample weatherproof space, restful bunks, built- 
in cooking and storage facilities, quick convert- 
ibility—make all-year camping practical. The new 
propane and catalytic heaters even add luxury. 

@ Camping clubs, expanding nationwide, have 
added a vital ingredient: the fun of sharing an 
adventure with friends. 

Is it really fun? Group camping out of season 
sounded great when I first heard about it. But 
perhaps what actually happens, I thought, is that 
some masochistic enthusiasts just huddle around 
a campfire telling one another how brave they are. 
Or perhaps an energetic leader runs everyone 
through a tight schedule of activities. 

To test my misgivings and see what experienced 
all-weather campers take with them, I joined a 
Port Washington, N.Y., club’s mid-May campout. 
A dozen families belonging to the Camp-A-Lots 
were headed for Fahnestock State Park, 40 miles 
north of New York City. (Weekend destinations 
are usually not more than two hours away.) 

When I pulled in at 6 p.m. on Friday, Bill and 
Debbie Wilbur, wagonmasters (yup) for that 
weekend, had claimed a large glen for the group. 
Five outfits were already set up. These families 
Continued 
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Campfires are even more 
fun when you can sit on 
a comfortable folding 
chair instead of a log. 


Polar Bear Campout. Kids rode their sleds behind a 
car and big folks square-danced in the snow at an 
annual February campout in Bay City State Park, 


had packed everything the night before— 
a standard ploy. 

Most of the families arrived by night- 
fall, one came after dark, and the last on 
Saturday morning. All had one thing in 
common: a family routine that got the 
outfit set up and a hot meal on the table 
in roughly half an hour. The two travel 
trailers didn't surprise me. But the eight 
tent trailers each had a large canvas fly 
alongside to add protected cooking and 
eating space. Setting up the fly, tables, 
and cooking gear took extra time. 

Serving a hot meal fast was simple. 
They used the weekender's trick of cook- 
ing their first meal beforehand at home. 
Warming it up over a propane or gasoline 
stove took only a few minutes. 

After supper the older kids disappeared 
into the woods, the men strolled around 
visiting, and the women washed the 
dishes. But even the wives were relaxed; 
they had large folding tables, big plastic 
basins, and plenty of hot water. 

At the campfire later, they talked about 
the club's mid-April campout. It had 
been cold and wet. “I had so much fun 
visiting back and forth," one woman rem- 
inisced, “that I hardly noticed the 
weather. We were under cover." 


How to join a camping club 


The surest way to find a club near you is to write 
the headquarters of one or both national nonprofit 
camping organizations. If no chapter is nearby, 
they'll help you start one with a group of neighbors. 

National Campers and Hikers Association, 7172 
Transit Rd., Buffalo, N.Y. 14221. Organized formally 
in 1954, NCHA has roughly 50,000 families belong- 
ing to 2,000 chapters in the U.S. and Canada. It 
issues international camping carnets, useful in West- 
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Mich. Despite 10-below-zero cold, over 300 members 
of the National Campers and Hikers Association 
joined the sponsoring Tails-A-Wagon chapter. 


No bugle at dawn. When I rolled out 
at eight next morning there was dead 
silence. Comfortable beds and friendly 
concern for neighbors had restrained 25 
kids from the usual early morning racket. 

Saturday was the big activity day. 
Several women took the littlest young- 
sters on an informal nature hike. Two 
families drove to nearby West Point to 
watch the colorful dress parade. Eight 
hikers of all ages explored the Appala- 
chian Trail nearby. A less-athletic group 
was treated to one lady's clam chowder. 

Potluck supper. 'That evening each 
family brought out a casserole, salad, or 
dessert and set it on a huge improvised 
banquet table. Sampling the dishes kept 
everyone busy for an hour. Cleanup took 
minutes: we ate on paper plates. 

Sunday morning some families drove to 
church, others began packing up for an 
early return home, the rest planned to 
stay all day and leave ‘after supper. 

Yes, it's fun. Driving home, I realized 
that these weekend campers are pros 
who spend considerable time—and a fair 
amount of money— putting together outfits 
that are easy to use and comfortable. 
Each family does only what it really wants 
to, but it has friends close by. 


ern Europe, through affiliation with International 
Federation of Camping and Caravanning. New- 
member dues of $5 include Camping Guide. 

North American Family Campers Assn., Box 308, 
Newburyport, Mass. 01950. Formerly the New Eng- 
land Family Campers Assn., founded in 1957, 
NAFCA became a national organization in 1967. It 
now has some 16,000 families in 106 chapters, 
most of them in nine northeastern states. Expansion 
to the rest of the United States is underway. New- 
member dues of $5 include Campfire Chatter. 
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Heat is lost from outer ring of heating coil (arrow above) because it's not under pan bottom. 


How to Speed Up a Hot Plate 


By LEWIS A. HARLOW 


E ver stop to consider that most hot plates 
are six inches in diameter, but a coffee- 
pot isn't? If you use a hot plate at the 
Shop or office—or in a downstairs family 
room—you must wait longer 
for your hot cup of coffee 
because the outside heating 
coil is not under the pot. 
Install a new 600-watt coil 
the way I did, and you keep 
most of the heat at center 
and save electricity, too. 

As you buy it, the replace- 
ment coil is 10" long. First 
stretch it to 30". Then grab 
exactly 5" at one end—and 
Stretch this 5" to 15". Install 
the new coil, beginning in 
the outside channel with the 
twice-stretched end. This 
arithmetic adds up to 40” 
instead of 41”. If your 
stretching is accurate, 
stretch the final inch as you 
install along the last chan- 
nel. If your stretching is a 
little overgenerous, you 
should still come out with 
no coil to spare. 

Now you still have the 
600-watt UL-approved hot 
plate, but in a five-inch uten- 
sil the wasted heat has been 
cut from 220 watts to 100, 
and water that used to boil 
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in 10 minutes should now take about eight. 
In 100 years, the saved two minutes per 
daily boil eliminates 1,217 hours of wait- 
ing. And on the rare occasions when 
you use an oversize pan, you still have 
the full 600 watts to do the fastest possi- 
ble job your stove will do. 


After stretching as recommended by the author, 600-watt coil looks 
like the one shown below. The heat is concentrated where you want it. 


Making Water Droplets: 


Lord Kelvin's little-known invention 
builds up 2,000-volt sparks from 
two falling streams of water 


By DAVID L. HEISERMAN 


N othing moves in this unusual genera- 
tor except two streams of water. Yet it 
builds up thousands of volts of static 
electricity. 

A primitive device invented almost a 
century ago and never developed, it oper- 
ates on the same principles as the famous 
Van deGraaff generator. The two prin- 
ciples are that: 

€ Like electrical charges repel one an- 
other. 

€ Two identical metal objects have 
slightly different electrical potentials. 

How it works. In my water-drop gen- 
erator—which you can duplicate for less 
than $5—two coffee cans are the “identi- 
cal metal objects." 'Two streams of water 
supply the electrical charges. Each can 
is cross-connected to the stream falling 
into the other can. Where the two con- 
ductors almost touch, they form a gap. 
When the difference of potential between 
the two cans becomes great enough, a 
spark flashes across the gap, discharging 
the system. 

What causes the difference of potential 
to build up is the initial difference in 
the charges on the two cans. One has a 
somewhat more negative potential than 
the other. This causes the collector ring 
attached to the more-negative can to 
repel negative charges in the water stream 
dropping through it. 'The negative charges 
travel back up the stream and into the 
reservoir again, where they eventually 
find their way down the other stream and 
into the less-negatively charged can. 
Gradually, through this selection process, 
more-negative charges are concentrated 
in one can and less-negative charges in 
the other. 

There is no theoretical limit to the 
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amount of voltage that can accumulate 
on the containers and rings. The main 
practical limitation is the stray leakage 


of charges between the containers—a prob- > 


lem made even worse by the inevitable 
presence of splashed water. 

Experiments with the generator. So lit- 
tle has been done to develop Lord Kelvin's 
obscure invention that there's still plenty 
to learn from it about electrical charges 
and moving liquids. Here are some theo- 
retical questions you may be able to an- 
swer by experimenting with your water- 
drop generator: 

€ What determines the rate at which 
a difference of potential builds up? Is 
it the diameter of the copper rings, the 
distance the water falls, the rate of water 
flow, the size of the collector cans, or 
the humidity of surrounding air? 

€ Is there some way to measure the 
voltage in the system at any point in 
the build-up process, without discharging 
the system? You can estimate voltage at 
the moment of discharge by applying the 
rule of thumb that a spark jumps about 
one inch for every 10,000 volts. 

€ Is there some way to prove the 
theory, given earlier, of how a water-drop 
generator works? 

€ What can be done to make this gen- 
erator more efficient and easier to con- 
trol? And if it can be improved, how 
might one be used? 

Making it work. When you've got your 
generator assembled, fill the reservoir 
with tap water. Open the clamps on the 
tubing and start a siphoning action, then 
adjust water flow to make the stream 
break into droplets just inside the copper 
rings. If the system is working properly, 
the streams will bend towards the sides 
of the rings as the charges build. Start 
with a 14-inch spark gap. If it's too wide, 
the water will splash all over the appa- 
ratus before there's a spark. If it's too 
small, sparks will be frequent and feeble. 
Sparks show up best if you make your ex- 
periments in a darkened room. 

After experimenting, better short across 
the gap with an insulated screwdriver to 
prevent an accidental shock. 


Generate Electricity 


» 


R ADJUST WATER FLOW 


3 LB COFFEE homes- 
23a" See PIN 
is CA 

PLATFORM PED E 
T 
ki APPROX 
Va 
ADJUST 
HEAVY = 
CLAMP. GAUGE 
SO THAT i COPPER 
WATER 4 APPROX. OR COAT- 
BREAKS qu SPARK | HANGER 
INTO GAP WIRE 
DROPLETS 
JUST 
INSIDE 4 
RING | à 


CLOTHESPIN CLAMP TO 


SOFT RUBBER OR 
PLASTIC TUBING 


PARAFFIN-BLOCK 


l4"kt2'« 74" BOTTOM INSULATOR 
PLATFORM 


Building a water-drop generator is simple, as the 
drawing and photo show. What they don’t indicate 
is that platforms and support are painted to water- 
proof the wood and make it less conductive. You 
should also remove the oily coating from inside the 
collector cans with grease solvent or by boiling in 


a detergent solution. Steel-woo! the vertical seams 
on the collector cans, the conducting wires, and the 


copper collecting rings. Then rosin-core-solder the 
wires to the can seams for a distance of 6", the 
rings to the wires a distance of 14”. Wires can also 
be connected to cans by wrapping wire around them. 
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FOR *1 IN HARDWARE I BUILT A 


Sandblaster That Cleans 


By SALVATORE F. PONTECORVO 


Eus properly gapped spark plugs 
mean easy starting, crisp performance, 
and better gas mileage. But when was the 
last time you had a set cleaned? 

Most service stations can't be bothered 
anymore. They’d raéher throw your old 
plugs away and put in a new set. Or, if 
they can still find the plug cleaner, they 
may charge more than seems worthwhile. 
For a man with two cars, an outboard, a 
power lawn mower, and other assorted 
engine-powered machinery, this can mean 
replacing a lot of plugs prematurely or 
putting up with sluggish performance 
longer than he'd like. 

My home-made sandblaster does as 
good a job as the professional ones. It's 


*g'O.D. Vib" | 
RUBBER kose 


Cleaner's mixing gun is the only critical 
part. A 1:3 ratio between injection- and 
discharge-nozzle diameters ensures ade- 


NOTE: ILLUSTRATION SHOWS HALF OF 
MIXING GUN WITH FITTINGS IN PLACE 


INJECTION NOZZLE 
Y4" O.D. COPPER TUBING 
WITH CHAMBER END 
STOPPED DOWN TO Yb" DIA. 


DISCHARGE poze, 


SEAL AROUND ~ 
SW WITH WHITE GLUE 


always available when I need it and will 
clean 200 to 300 plugs with one three- 
pound box of spark-plug cleaning com- 
pound. I use AC's CL3 at $1.50 a box, but 
Champion and others sell compound that 
works as well. Just be sure it's made for 
cleaning spark plugs. 

How it works. Compressed air shoots 


a 


A 


^u 


upward through an injection nozzle, ex- "' 


panding as it passes through a mixing 
chamber and sucking compound up a cop- 
per tube from the bottom of the box. The 
air stream then enters a discharge nozzle 
and blasts cleaning powder against the 
spark plug, which is held down against 
the top end of the nozzle. An average 
plug is clean in 30 seconds: heavily car- 
boned ones may take a few minutes. In 
extreme cases, you may even have to 
scrape off heavy deposits with a knife be- 
fore polishing the plug in the machine. 
Used compound falls down into the bot- 
tom of the box, where it's re-used. Air 
escapes through a muslin bag attached to 
a plastic pipe through the side of the box. 
Any compound trapped in the bag is 
shaken back into the box occasionally. 


Continued on page 206 


TO AIR VALVE 


Ja" COMPRESSION 


MIXING ELBOW WITH 
CHAMBEI NUTS AND 
FERRULES 


SUCTION TUBE-4" LENGTH 
N OF Y2"oD COPPER TUBING, 


quate cleaning pressure. A 1%” gap in Won Dak 
the mixing chamber provides proper suc- ee mice ,SUCTION. PASSAGE ASMO. SONON RESTON 


tion on the cleaning powder. 
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(ROUT OR 


WITH WHITE 
CARVE OUT) GLUE 


All My Spark Plugs 


The plywood box is 4" square, 
7" high. The sides are nailed 
and glued; extra white glue 
over the seams makes them 
dust-tight. Two screws through 
a side hold the mixing gun so 
rubber discharge nozzle is 1⁄4” 
below a spark plug that is 
screwed into the top. Plug 
hole, 15", is threaded with a 
plug. Six teaspoonfuls of the 
compound go in, then the top is 
screwed to the corner glue 
blocks over a bead of dried 
silicone rubber. A rubber band 
holds the muslin bag on. 
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Beginning 
here: 

40 pages 
of home- 
improvement 
ideas 


IMPROVE YOUR HOME 


All Those New CAULKS 


The wild new array of miracle sealants—a bonus 

of space exploration—complicates a choice that used to be 
simple. Which of the new rubber/plastic compounds is 
best for each job—and are they worth the high tariff? 


By RICHARD DAY 


T= are so many new paths to a tighter 
house that you may feel trapped in a 
maze. It used to be easy to buy compound 
for those autumn caulking chores. You 
only had to decide on the form you wanted 
—bulk for putty-knife application, a car- 
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tridge for gunning, rope or a block of gum 
for finger work. These forms of oil-base 
caulk still exist and have their uses, but 
if you breeze into a hardware or building- 
supply store these days and merely order 
*caulk," you'll get an expectant stare: 
“Yes, sir—rubber caulk? Butyl, poly- 
sulfide, or silicone? Or latex, perhaps— 
acrylic or PVA?” 
Continued 


a | 


Choose the best for each job Flashing 
Sealing skylights 


, Wall joints and cracks Sealing ducts and vents (above) 
*Porch-to-house joints *Around air conditioners 
* Joints between dissimilar *Leaky gutters and downspouts 

materials (above) Around sinks and tubs (below) 

*Wall-to-slab joints Ceramic-tile joints 
Loose siding joints Plumbing joints and fixtures 
*Stucco cracks *Pipes through walls, floors 
* Joints in concrete steps *Cabinet-to-wall joints 


Window frames (above) 
Window glazing 

Door frames 

Column bases 

Around electric boxes 

* Attic floor/chimney gaps 
*Boat seams 
*Camping-vehicle seams 


*May be moving joints 


Silicone rubber is the best bathtub seal—but there's a trick to applying it 


Three-ounce tube is enough for tub, though GE now Neat job is easy if you apply masking tape along 
offers product in 12-oz. cartridges. Apply by pushing both sides of joint. Cove the bead at once with 
nozzle along joint (left) —never by pulling on bead end of ice-cream stick (center), then strip off tape 
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Those New Caulks and Sealants—How The 


Type of 
Caulk Brands Where to Use Colors 
Acrylic DAP Latex Caulk, Sears Acrylic Latex Indoors or out. For all ordinary Clean white ari 
latex Caulking Compound, Wards Latex caulking jobs—especially those colors 
Caulk, Glidden Spred Latex Caulk, to be painted. Can be used as 
Macco Latex Caulk, Pecora AC-20 crack-filler or spackle ‘ 
Acrylic Latex Calk, Miracie Latex- 
| Caulk, U-G-L Latex Caulk 
PVA latex DAP Kwik-Seal, Elmer's Mystik Tub Indoor tub and tile sealer, where White A 
Caulk, Mortell Mortite White Latex Tub low cost is important. Good filler 
and Tile Caulk, Miracle PVA Caulk, for nail holes, wall cracks that 
| Macco Tub-Caulk, Sears Tub and Tile open and close with the season. 
| Caulk Not for metal 
= —-—— - —————À4À 
Butyl Pecora Butyl Rubber Sealant BC-158, Indoors or out. Good for sealing White, bright- 
rubber | DAP Butyl-Flex, 3M Weatherban 202 between dissimilar materials. white, black, 
and 204, Macco Butyl Rubber Sealant, With glass, a giant step up from gray, aluminu, 
Harriscaulk Butyl-Rubber Caulking oil-base caulks and putty stone, brown, 
Compound, Sherwin-Williams Dexall beige, bronze, 
Flex-Caulk, U-G-L Butyl Caulk, Mortell and colors 
Buty! Seal, Wards Buty! Rubber 
Caulking Compound, Glidden Spred 
Butyl Caulk 
Polysulfide | Sears Seal2r Caulk, DAP One-Part Indoors or out where major joint White, gray, 
rubber Flexiseal, 3M Weatherban One-Part movement or dissimilar materials black, and colo| 
Sealant 101, Pecora Synthacalk GC-9, are involved, or where long l.fe is 
Macco Maccoflex Sealant, Flo Paint wanted. Good for glazing, boats 
Boatlife LIFE-CALK 4 
| 
— 
Silicone General Electric: Bathtub Seal, Clear Almost anywhere that you care Translucent, 
rubber Seal, Metal Seal & Construction Sealant; enough to use the very best. Tops white, black, J 
Dow Corning: Silastic Sealant, Bathtub for bathtub-sealing and for aluminum, sto! 
| Caulk, Clear Sealer, Aluminum Sealer, repairs wood, and coloi 
Black Sealer, Marine Sealer and 
780 Building Sealant; Elmer's Flexite 
Live Rubber Sealant 
Neoprene Gates Engineering GACO N-99 Outdoors for sealing joints in White, off-whit 
rubber Neoprene Sealing Compound, Tufcrete metal, such as gutters, down- gray 


Elastomeric Sealant (neoprene-hypalon 
combination) 


spouts—and sealing to soft stone 


: 


Acrylic DAP One-Part Acrylic Polymeric 
or Sealant, Pecora 60+ Unicrylic, Macco 
pe 


| Maccolastic 


Indoors or out where a durable, 
permanently elastic joint is 
needed. Especially suitable for 
glazing and expansion joints 


Hypalon Gibson-Homans Eternaflex One 
Component Hypalon Sealant, Gates 
gineering GACO H-88, Miracle 


En 
Kolorprene Hypalon Caulk 


Indoors or out where an . 
especially adhesive, resilient 
sealant is required 


White, limestoi 
black, aluminu 
gray, medium 
bronze, brown; 
and colors 


White, black, 
gray, and color 
L 


Oil-base Glidden Caulking Compound, Pecora 
Architectural Calking Compound 
200-R2, DAP Rely-On Caulking 
Compound, DAP Architectural Caulking, 
Sherwin-Williams Dexall Caulking 
Compound, Macco Poly-Flex Caulking 
Compound, Wards Oil Base Caulking 
Compound, Michlin Quick Seal Marine 
Grade, Harriscaulk, Harriscaulk Marine 
Type, and many more 


Indoors or out, where cost is the 
big factor. Consider the seal as 
temporary 


White, gray, an 
wide range of 
colors 


Rope caulk 


J. W. Mortell: Mortite White Caulking 
(polybutene) 


Cord, Mortite Weatherstrip and 
Caulking Cord, Mortite Caulking Gum, 
DAP Rope Caulk 


Indoors or out, for temporary 
caulk or gasket in joints with 
little movement. Around storms, 
screens, air conditioners, etc. 

Excellent sound-deadener 


*T—Tack-free; C—Cured 


White, off-white 
gray 
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ry easy | Reasonably 


clean and 
dry. Primer 
often not 
needed 


Reasonably 
clean and 
dry. No 
primer 


T: 5-30 mins. 
C: 10-24 hrs. 


$.79-$1.87 


Same easy-to-use benefits as latex 
paints, and easy clean up with 
water. Can paint after 30 minutes. 
Nontoxic, nonflammable. Hardens 
some with age. Not for joints with 
considerable movement 


$1.19-$1.33| 
(6-oz. tube) 


Low cost, easy to use, nontoxic; 
clean up with water. Can be sanded, 
painted. Not resilient, not weather- 
resistant. Temporary, even indoors 


Clean and 
dry. No 
primer 


Mineral 
spirits, 
naphtha 


$.79-$1.80 


Paintable after 7 days, best all- 
round adhesion. Tends to collect 
dirt in dusty locations, may stain 
masonry. Takes some joint 
movement, but toughens with age. 
High shrinkage 


Thoroughly 
clean and 
dry. All 
porous 
surfaces 
must be 
primed 


Critical on 
porous 
surfaces. 
Thoroughly 
clean and 
dry. Prime 
as recom- 
mended by 
manufac- 
turer 


MEK, tolu- 
ene, or in 
some 
cases 
trichloro- 
ethylene 


T: 5-30 mins. 
C: 1 day-1 wk. 


$2.88-$3.67 


Needs careful surface prep, but 
bonds firmly to most surfaces, 
weathers well. Long, successful 
history. Takes severe joint 
movement. Has many formulators 
and varies in quality: Some are 
toxic, some alligator with age. Tool 
with soapy water. May be too good 
for ordinary house caulking 


Clean, dry, 
and oil-free. 
No primer 


Xylol, 
toluol 


$2.25-$3.70 


Best weathering, bonds well to 
many surfaces, stays flexible, takes 
wide joint movement, high 
temperatures. Versatile. Uniform 
high quality. Cannot be painted 
(except Eimer$). Some dirt pickup. 
May harden in cartridge after a 
year. High cost may make it an 
overkill, except in bathrooms 


Permanently elastic and soft, but 
can be painted when surface loses 
tack. Picks up dirt until fully tack- 
free in 2 to 3 days. Full cure takes 
2 to 3 months. Not for continuous 
water immersion. Very low in 
solids, high in shrinkage 


Reasonably 
clean and 
dry. No 
primer 


Thoroughly 
clean and 
dry. No pri- 
mer under 
most con- 
ditions 


Lylol or 
toluol 


Xylol, 
toluol, or 
in some 
cases 
xylene or 
toluene 


$2.45-$2.95 


$1.85-$2.60 


Superadhesive, long life, 
permanently plastic, little 
shrinkage. Need not be painted. 
Nonstaining, nonsagging, reseals 
itself. May require warming. 
Usually used by professionals 


Excellent ultraviolet resistance for 
long weathering. Stays flexible after 
curing. Can't be stressed or painted 
until cured. Surface stays tacky 
when used indoors. Should be 
tooled for best adhesion. Poor 
cold-weather application. Normally 
used by pros 


Thoroughly 
clean and 
dry. Primer 
sometimes 
needed on 
porous 
surfaces 


Mineral 
spirits 


$.18-$.98 


Low cost, familiar to all, paints 
easily. Wide quality range. Fair 
adhesion, hardens with age, 
relatively short life 


to prevent 
staining and 
bleeding 


$1.07-$1.39 
for 50-90 ft. 
of X," 
material 


Good adhesion to most surfaces. 
Can be stripped and used ag: 
Never hardens or cracks, but picks 
up dirt if left unpainted 
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The new guns have built-in conveniences. Cutter in 
handle of Sears gun clips cartridge spout at desired 
angle, may save trip down ladder for cutting tool. 


How many running feet can one 
11-ounce cartridge fill? 


JOINT WIDTH 


Cun i 
Smooth the fresh bead with cloth dipped in proper 
solvent—plain water does it for acrylic latex. For ap- 
pearance, this must be done before caulk skims over. 


There's still a place for familiar joint fillers. Rope 
caulk (left) is fine for temporary sealing around 
screens, storm windows. Deep joints should first be 


4 


Same gun's trigger spring has sharp end that 
reaches down nozzle to pierce cartridge seal. If you 
neglect this step, cartridge may burst messily. A 


If you'd be stumped for a reply, see our 4 
chart. It gives you comparative facts that ^ 
help you match the sealant to the job. 

And that's the great thing about all 
those new caulks—they turn you into a d 
specialist. Where you once had to stretch 
that single type of caulk over a variety 
of jobs it wasn’t suited for, you now can 
seek out the compound that's designed 
especially for the use you have in mind, 
and then decide if its predicted perform- 
ance is worth the higher price. 

There are even more specialized sealants 
formulated of the materials we list in the 
chart, but chemically adapted for specific 
uses. Here are some brands we didn't con- 
sider general enough for the chart, grouped 
by the job they do: 

@ Roofs: DAP Black-Tite; Wards Wet 
or Dry Surface Roof Patch; Sears Roof 
Flashing Compound. 

@ Blacktop: Wards Asphalt Crack 
Filler; Sears Blacktop Crack Filler. 

@ Metal: Goodyear Pliogrip Seam 
Sealer; Sears Gutter Mend; DAP Gutter 
and Lap Sealer; Pecora Gutter Sealant; 
Wards Gutter seal. 

* Concrete and Masonry: DAP Cement 
Patching Compound; Wards Mortar Joint 
Filler; Wards Concrete Crack Filler; Sears 
Flexible Cement Crack Filler. 


Continued on page £ 
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stuffed with compressible strip (center) so recess to 
be caulked is about square in cross section. Wire 
brush in portable drill (right) removes old caulk. 


ur 


Now You Can Solder 
Galvanized Pipe 


By JACKSON HAND 


Yon can hang up your pipe 
wrenches and forget 'em. The iron-pipe in- 
dustry has come out with a new joint sys- 
tem designed for easy soldering. I tried it. 
Soldering was so easy that I wonder what 
took them so long to set us free from the 
nuisance of cutting threads. 

The key to the new system is the fit- 
tings: They are much less bulky than the 
threaded variety, and therefore much 
easier to heat up to soldering tempera- 
ture. There is relatively little difference 
in the pipe itself. 

The zinc coating on galvanized pipe is, 
of course, an excellent solderable mate- 
rial. It just needs to be clean. These 
steps gave me fine results: 

€ Burnish with medium steel wool. 

€ Apply brush-on flux. 

@ Use 50/50 solder. I tried 30/70, too, 
but 50/50 melted and flowed better. 


Galvanized pipe you can solder comes in three 
most common sizes: 44”, 34", and 1". Typical fit- 
tings are shown; all standard fittings are available. 


@ Make sure the joint is hot before you 
put solder to it. Don't let the flame 
melt the solder; make the hot metal do it. 

€ Wipe the hot joint with a rag to 
smooth it. Flow another bead around it 
for good looks, if you choose. 

Naturally, if it’s ever necessary, you 
can thread solderabie pipe, too. 


Difference in bulk between old threaded fitting and 
new thinner-walled, solderable pipe fitting (bottom) 
shows why it is easier to heat—and thus to solder. 
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PERSONAL-USE REPORT 


PRESSURIZED 


í 


coz 
CARTRIDGE 


BOLT AND 
WINGNUT 


How the paint 
is pressurized 


: ! Tiny cartridge at top of sketch 

does it. It replaces the com- 
pressor (photo below) that was 
formerly required to pressure- 
feed the roller. You clamp an 
open gallon can between steel 
plates, with a rubber gasket 
around the top to make airtight 
seal. CO, pushes paint up 
through tube and out to roller. 


Whole system is shown clamped to a gallon can in the foreground. Paint 
flows through vinyl tube to a special core-fed roller, letting you paint an 
entire room without interruption or regard for power outlets. 
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‘(PAINTING SYSTEM 
«without a compressor 


Oné CO, cartridge puts a gallon 
of paint on your wall 
via a pressure-loaded roller 


By JACKSON HAND 


Ove a year ago I use-tested a roller- 
painting rig made by Thomas Industries 
that fed the paint to the roller right from 
the can, through a tube. A compressor 
provided the pressure. It was a great out- 
fit, and I said so in the June, 1968, issue 
of POPULAR SCIENCE. 

Today, I wouldn’t use it. There is a bet- 
ter Rol-Matic. The new model needs no 
compressor. You don’t plug it in. It 
doesn’t tether you to an outlet. It doesn’t 
make any noise. 

The secret is a CO. cartridge—a thumb- 
size metal bottle filled with a gallon or 
more of energy. 

As you do with the original rig, you stir 
a gallon of paint and clamp it between 


steel plates. The top plate has a recepta- 
cle for the cartridge. You just make sure 
all connections are tight. 

The roller handle is a tube, feeding the 
paint into the roller and out through per- 
forations to the pile. You can adjust the 
speed of paint flow, lock the valve open, 
and roll as long as you want, without stop- 
ping. The uniformity of coverage is better 
than it could ever be with constant reload- 
ing from a tray. You get more paint on a 
wall, so one-coat paints really cover. 

The rig has three minor drawbacks. 
With the roller full of paint, it’s relatively 
heavy—you'll probably end up using two 
hands. Also, when you use the roller at an 
angle, it tends to flood at the lower end; 
you must counteract this by tilting it the 
other way, and the roller gets unevenly 
charged with paint. So you end up doing 
most of your work with straight up-and- 
down strokes. 

It's pretty much a rig for latex paints 
because of the clean-up chore with oil- 
base types. But all told, it's what we roller 
boys have long dreamed about. 


Here's what you get for $34.95 
minus paint): can fittings, 10-foot to pierce the seal and let the CO, 
tube, medium-nap nine-inch roller, escape through the plastic tube into 
and four cartridges. Longer-nap roll- the paint can. Paint starts to flow 
ers and extension handle are extra. through larger tube at right. 


You screw cap down over cartridge Valve in handle can be adjusted to 
rate of flow that suits your speed 
with roller—or you can just push 
button now and then to resupply 
the roller with paint as it is needed. 


Which type suits your present 
home-improvement job? 


Plywood is the best deal for many home-improve- 
ment jobs, but which grade should you choose? 
Kitchen cabinets, an underlayment for a new floor 


How to Find Your 


Best Buys 


This review of all the latest 
data will help you pick the right 
material for home-upkeep jobs 


By RICHARD DAY 


Full panels of hardwood plywood can be seen at 
distributors. Left to right: Brazilian rosewood, sliced 
walnut, plain-sliced oak and elm, and sliced teak. 
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in Plywood 


Pisos has a lot going for it. There’s a 
grade available for almost any project. 
Large panels speed your work. A variety 
of thicknesses adapt to economical use in 
any engineered application. 

'To make the best choice for the job you 
plan and to get the most for your money, 
you ought to have the latest information 
about this wooden sandwich. 

For its weight, plywood is stronger 
than steel. Furthermore, it won't rust. 
And, unlike some lumber, plywood never 
comes to you "green." Cross-laminated 
construction limits plywood's expansion 
and contraction to less than that of any 
other wood product. From oven-dry to 
full wet, it swells only 0.2 percent. 

Disadvantages. Plywood is not with- 
out its drawbacks. No matter how much 
you hear that it won't or can't warp, it 
sometimes does. And unless plywood is 
treated, decay can shoot through the pan- 
els. Termites eat it for breakfast, lunch, 
and dinner. The smooth finish can be 
spoiled by face-checking and edge-split- 
ting. And its edges need treatment. 

Softwood plywood. 'This is made with 
more than 30 different species of woods. 


BEND" 


IMPROVE H 1 


q 


covering, a new roof, or siding—all demand different 
panels. You'll waste money and do a poor job 
unless you know what to ask the dealer for. 


Douglas fir and southern pine are the 
most common. Each wood has different 

| characteristics of strength and stiffness. 
All are identified under one voluntary 
industry standard, PS 1-66, adopted by 
the U.S. Department of Commerce. 

'The word type in plywood refers to its 
indoor-outdoor utility. Only complete- 
ly waterproof glues and better-grade ve- 
neers are permitted in exterior plywood. 
That’s why it costs more. Interior-ply- 
wood's glues are highly moisture-resis- 
tant but not waterproof. 

Veneer grades. Plywood is rated ac- 
cording to the veneer used on the faces 
and backs of panels. You're probably 
familiar with most of the veneer grades: 

A-Grade. Smooth, paintable face with 
neatly made repair patches permissible 
(up to as many as 18 per four-by-eight- 
foot panel face). A-Grade normally 
comes well sanded. It’s the highest grade 
except for N-Grade, designed for a nat- 
ural finish but not generally available. 
While A-Grade is mostly a painting- 
grade panel, it may also be used for a 
natural finish. 

B-Grade. This is designed for the faces 
of concrete forms. 'The veneer allows 
small open defects that won't hurt a con- 
crete face. B-Grade is often used as the 
less-important side of a cabinet panel. 

C-Grade. A grade with openings in 
the face, C-Grade allows knotholes to one 
and one-half inch. Limited splits are 
allowed, too. Splits are separations in a 
sheet of veneer. C-Grade is the mini- 
mum permissible in exterior-type ply- 
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How to choose the right SOFTWOOD PLYWOOD for your needs 


A-A INT A-B INT 


A-A INT A-B INT 


A-B INT 


o f tops (under thin 3 Any sanded grade 
surface material) EXT UNDERLAYMENT. 


C-D INT WITH Any INT grade 
EXT GLUE 


MARINE or A-D INT B-C EXTor B-D INT, 
A-C EXT COMB. SUBFLOOR 
NDERLAYMEN 
Textured sidings A-D INT B-D INT, B-C or g 
A-C EXT 
Textured siding A-D INT 
of your choice 


1% 


orator item: ps, 


Wall-tlle backing 36. Ve C-D INT PLUGGED C-D INT Any grade 1 
(dry locations; & TOUCH-SANDED 
aii-tile backing m C-C EXT PLUGGED C-C EXT Any EXT grade 
(wet locations & TOUCH-SANDED. 
Ünderlayment A. Ye. INT UNDERLAYMENT | INT UNDERLAYMENT 
(dry locations) WITH EXT GLUE "T - 
! Underlayment 4. 38, Ya EXT UNDERLAYMENT 


(wet locations) (C-C PLUGGED) 


Combination subfloor- Var A, INT UNDERLAYMENT | INT UNDERLAYMENT, | Note: Instead of t&g, 
underlayment WITH EXT GLUE, tongue-&-groove could use butt 
(dry locations) tongue-&-groove joints and blockin; 

'ombination subfloor- 15, 95, Ya, 1s | EXT UNDERLAYMENT | C-C EXT PLUGGED See note above 
underlayment (C-C PLUGGED) & TOUCH-SANDED 
(wet locations) tongue-&- groove tongue-& groove 

heathin, Ke A, Y2 STANDARD C-D STANDARD C-D INT Any grade 
covered, " 9 2' WITH EXT GLUE 

Siding (smooth, MDO EXT (1-side) A-C EXT C-C EXT PLUGGED 
painted) or PRECOATED & TOUCH- 

SIDING SANDED (gives 
poor appearance 
ed) A 


303 EXT TEXTURED C-C EXT (has Any EXT 
SIDING of your prominent knots; 


choice is unsanded 

Same as for siding Same as for siding 

MDO EXT (1-side) or A-C EXT or EXT Any sanded grade. 
303 EXT TEXTURED TEXTURED SIDINGS of EXT à 


SIDINGS or PRE- 
COATED SIDIN 


PLYFORM B.B EXT Any grade 
or HDO EXT. B.C EXT. 

303 EXT TEXTURED | C-C or A-A EXT Any EXT grade 
SIDINGS or MDO 
EXT (2-side’ 

MDO EXT (2-side) or. | A-A EXT A-B, B-B, or 
303 EXT TEXTURED A.C EXT 

DIN 


Depends on HDO EXT 
use 
» Tae VM HDO EXT (2-side) or A-C EXT Any sanded grade 
MDO EXT (2-side, of EXT 
if painted) 


MDO EXT (2-side, A-C EXT 
seven-ply) 


MARINE A-C EXT Any EXT 


nente tables, 
outdoor furniture 


Ya, 3A 


Ya. Va 


MDO EXT (2-side) A-C EXT 


Post this chart in your shop for ready reference. ^ kitchens, bathrooms, laundries, and others where 
Recommended thicknesses generally apply to hard- water might be spilled or where humidity is high. 
wood plywood, too. Ideal is the grade that will serve Whether for sheathing or cabinetwork, place plywood 
best. Use it if available and if you want perfection. with its face grain in the direction in which you need 
Alternate may be used if you prefer. The “Can Use" maximum stiffness. The thinner the plywood and the 
column shows grades that will work if using one of fewer the plies, the more important this stipulation 
the first two grades isn't practical. Wet locations are becomes. 
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wood under PS 1-66 and the DFPA 
stamp. Sometimes C-Grade has defects 
such as knotholes plugged to give an al- 
most smooth face. Some plywoods use 
C-Grade for an inner ply to give better 
support to the face. 'This is called C- 
Plugged. lt isn't as good as B-Grade. 

D-Grade. 'This lowest acceptable grade 
under PS 1-66 permits knots and knot- 
holes to three inches, with limits on the 
number and distribution. D-Grade can 
have other noticeable defects such as 
Splits, pitch pockets, and small numbers 
of tiny white-stained pits. D-Grade is 
used for backs that won't show. 

Veneer grade counts. Plywood panels 
are denoted by the grade of veneer on the 
face and back. A panel with an A-Grade 
face and a D-Grade back is termed A-D. 
This panel, since it contains a D veneer, 
would have to be interior-type and could 
be expected to have D-Grade inner plies. 
To be exterior it would have to be at 
least A-C and would have minimum C- 
Grade inner plies. 

Bastard grades such as utility and X, 
Y or mill grade do not meet PS 1-66 or 
DFPA rules. Don't buy them, even though 
you think you have a bargain unless you 
know they will do the job. 

Sanded and unsanded. Additionally, 


Buy Shop Grade for greatest 
economy—if you can use it 


Ask for Shop Grade, as professional ply- 
wood users do, and you will often get yourself 
a big discount. Shop Grade results from a goof- 
up in manufacture. The fault may not even be 
noticeable; for instance, an out-of-square 
panel. Softwood plywood is usually stamped, 
"Shop cutting panel—all other marks void.” 
Shop Grade hardwood plywood is sometimes 
stamped, ''This is Shop Grade. It is intended 
for remanufacturing use only." Other times 
it's merely stamped ‘‘Shop Birch," or ‘‘Shop 
Walnut." 

A panel is put into Shop Grade for sanded- 
through spots, drop-out of a veneer plug, any- 
thing that would keep it from acceptance as 
standard. Shop Grade, like a second, is sold 
as is. 

Shop Grade plywood is best for cut-up use. 
Cut out and throw away any bad areas, or use 
them hidden. Know your end use before you 
buy. Don't use Shop for structural applica- 
tions under FHA or building codes. 

There are two kinds of Shop—actual and 
manufactured. Manufactured shop is nothing 


Post-flexure machine in lab test twists ends of ply- 
wood panel until it snaps. Purpose: to see if strength 
and stiffness conform to standards for the panel. 


plywood is divided into sanded and un- 
sanded grades. Sanded or appearance 
grades are chosen for their looks. End 
use determines the grade you'll want. 

Continued 


EXIIT 


but poor plywood made to sell cheap. You 
can't tell the two apart easily. Real Shop some- 
times has the original DFPA grade trademark 
on the panel back, plus the official stamp for 
Shop Grade. Fake “shop” is stamped “Shop” 
but has no original mark. Hardwood plywood 
doesn't always have a “Shop” stamp. 

Shop Grade is not available in every part 
of the nation. If your dealer hasn't heard of it, 
never ask him to order it. You should not buy 
it blind; you may get unusable panels. 
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Knowing how plywood is made will help you make 


manufacture rotates 


Slicing operation in plywood 
log against blade in huge lathe. An eight-foot ribbon 


stack is put under pressure until glue hardens. 


They include A- and B-Grade face ve- 
neers as well as various textured and 
grooved faces. Panels with A- and B- 
grade faces are sanded on both sides. 
Plywood for construction uses—subfloor- 
ing, roof decking, and sheathing—is nor- 
mally unsanded. Only the mice have to 
look at it. Some special-use plywoods 
like underlayment plywood, though not 
seen, need a sanded surface. 

You'll use sanded grades most in the 
shop. Interior sanded-grade plywood 
comes in A-A, A-B, B-B, A-D, and B-D. 
Exterior-type comes in A-A, A-B, A-C, 
B-C, and B-B. 

Sheathing plywood comes in Standard 
Grade and two premium grades called 
Structural I and Structural II. Use 
Standard for subflooring, wall sheathing, 
and roof decking. The others are highly 
specialized. 

Another unsanded sheathing grade is 
C-C Exterior. Use it for construction 
where you need plywood for exterior ex- 
posure but a sanded face isn’t required. 

Specialty plywoods. Some plywoods are 
made to suit a particular purpose. These 
are the important ones: 

Underlayment is a panel designed for 
use under carpeting and resilient tile. 
The special requirements are a smooth- 
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sanded face, normally C-Plugged. What's 
more, the veneer directly beneath the face 
veneer is limited to one-inch-maximum 
open defects. This requirement is set up 
to prevent chair legs and ladies' spike 
heels from punching through. 

Textured sidings come in many pat- 
terns, can be used indoors for paneling. 
Textures are rough-sawn, board-and-bat- 
ten, striated, weathered, brushed, and 
grooved. 

Combination subfloor underlayment is 
a special 11%-inch plywood. It does away 
with the need for double floor construc- 
tion. Some comes tongue-and-grooved. 
All can be nailed directly to joists four 
feet on centers. 

MDO (medium-density overlaid) and 
HDO (high-density overlaid) panels have 
some uses around the house. MDO is 
overlaid with a heat-fused smooth sheet 
of resin fiber that’s ideal for paint. Use it 
where you want an exterior painted sur- 
face to stay smooth. HDO overlay is 
hard, semi-opaque, and abrasion-resis- 
tant. Painting isn’t ordinarily required. 

Plyform is made for concrete-forming. 
It comes mill-oiled and has a high re- 
use factor. The name is a proprietary 
trademark of APA. 

Marine-grade plywood. This is a popular 


better choice 


specialty for boat-building. Only A- and 
B-Grade veneers are used in making it. 
These are limited to Douglas fir and 
western larch. Tolerances of open spaces 
in the cores are closer, too. You wouldn't 
want a screw to hit an open space, or 
water to fill it and freeze. Nevertheless, 
exterior plywood is okayed by some ex- 
perts for boat-building. Glues in marine 
grade are the same as in exterior-type. 

A number of manufacturers offer ply- 
wood sidings that are overlaid, prefin- 
ished, and stained, or just primed. 

On special order you can get fire-re- 
tardant-treated softwood or hardwood 
panels. Pressure-treated plywood will 
prevent rot and termite damage. 

Defect repairs. To make some veneers 
usable, their natural defects must be re- 
paired during manufacture. Repairs in 
the faces and inner plies of plywood 
take the form of patches, plugs, and 
shims. A-Grade veneer patches are boat- 
shaped repairs that taper to points or 
small rounded ends. Circle or dog-bone- 
shaped repairs are called plugs. A plug 
can be other shapes, too. Patches and 
plugs are put into the veneer before 
gluing it into plywood. Friction holds 
them until lay-up. Plugs are used only 
in B- or lower-grade veneers because they 


For hardwood plywood, logs are steamed to make 
slicing easier. Logs with attractive grain are then 
Prepared as flitches. The center 6” or so is sliced 
up like bacon. Veneer from each flitch is given iden- 
tifying number and samples are pulled for appear- 
ance selections. Ends are taped to prevent splitting. 


are apt to have small openings where the 
veneer is die-cut across the grain. Other 
repairs called router patches are made by 
cutting out worn borer holes that show 
up after the panel has been sanded. An 
ordinary router is used. A precut patch 
gets glued in. Router patches are about 
34-inch wide, with parallel sides and 
rounded ends. 

Long narrow strips of veneer are used 
to fill splits that show up in a sanded 
plywood face. These are called shims. 
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Plywood divides into three core types 


Core Type and 
Thickness 


Veneer core 
Yar Ko % 
Ho Yr Ya % 
nn 
KA 


Veneer core. This is specially 
suited for exterior, curved, 


Pros and Cons 


Best screw-holding power from face and 
back of panel. Lowest in cost. Core im- 
perfections and grain may “photograph” 
to face of panel. Exposed edges difficult 
to stain. Edge shows core voids and im- 
perfections. Most susceptible to warp- 
ing. Difficult to machine. 


three-ply 
five-ply 

seven-ply 
nine-ply 


and thin plywood (!4" and 
thinner). Number of plies put | i umber core 
into product depends on how p 

the panel will be used. Gen- * 
erally, the more plies the 
more stable the panel. 


Easiest to machine. Works like lumber. 
Solid exposed edges for staining. Costs 
the most. Pieces tend to warp when 
panel is cut up. 


five-ply 


Particleboard core 
YA 9e 4 


Lumber core. The center con- 
sists of lumber strips one to 
four inches wide, edge-glued 
to equalize stresses. This is 
generally used for furniture, 
built-ins, fixtures, and when 
edge treatment of wood is de- 
sired, or for butting hinges. 


Particleboard core. Center is 
a mat of wood flakes and 
chips with resin binders. 
Hardwood veneers are bonded 
outside to produce panels 1/4 
thick and more. Particleboard 
Core is used for cabinetry, 
desks, shelving, table tops. 


All repair sizes are limited by grades. 
Two or more repairs may be found side 
by side to fill a large open growth char- 
acteristic, but cannot exceed a certain 
maximum width, depending on the grade. 

Sanded plugs. When plywood is 
plugged, the plugs are sometimes thicker 
than the face veneer. Because of this, a 
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Three types of hardwood plywood: veneer core, lumber core, particleboard 
core (top to bottom). Veneer has softwood inner plies. Lumber core has 
crossbands under face veneers. Faces are glued directly to particleboard. 


three-ply No warping problem. No core "photo- 
or graphing.” Lesser screw-holding in 
five-ply edges. Heaviest panel. Exposed edge dif- 
ficult to stain. When wetted, expands 

three times what veneer core does. 


plugged face is almost always sanded. 
On appearance grades, this is a full sand- 
ing of faces and backs. On the best un- 
derlayments it’s a full face sanding. On 
some underlayments and other plugged 
sheathing plywoods, sanding amounts 
only to a touch-sanding to bring the 
plugs down to the same level as the rest 


| of the veneer. Touch-sanded underlay- 
ment is adequate but not the absolute 

y best. Sanding is done with a drum or 
belt sander more than four feet across. 

Unrepaired defects of some kinds are 
permissible in even the best grades. You 
should know how to recognize them and 
tell whether they will affect your use of 

~ the panel. Here's what experts advise: 

You may find a veneer falling a bit 

“short of reaching the edge of the panel. 
A small gap is all right. On C- and D- 
Grade, even the faces may be as much 

-as 1% inch short of the edge. 

What's a ring shake? A growth charac- 
teristic called a ring shake appears in 
some plywood. It is caused by the wood 

separating between growth rings. The 
soft spring-growth wood doesn't adhere 
to the more dense summer-growth wood. 

, When such a log is made into plywood, 
small pieces of the face may loosen. 
Splinters stick up. 'The standard doesn't 
cover ring shakes. All you can do is 
break off the splinters and fill the cracks 
with wood filler. 

Short hairline cracks that develop in 
the face of all wood, especially plywood, 
are face checks. They're caused when 
wood expands and contracts with mois- 
ture changes. They don’t hurt strength, 
but won't take paint smoothly. 

Storage has a lot to do with whether 
plywood will face-check. All smooth- 
sanded plywood should be stored dry in- 
doors. Don't accept wet plywood. Keep 
it dry on the job, too. Even well-finished 
plywood will face-check if exposed to 


More than 100 kinds of hardwood plywood use ve- 
neers from around the world. Birch, oak, and walnut 


are the most popular. Small samples are shown. 


rapid wetting and drying. To prevent 
this, use MDO plywood. It’s the only 
way to avoid outdoor face-checking. 

Thicknesses. One big advantage of ply- 
wood is that you can buy the thickness 
you want. Thickness tolerance in sanded 
panels is plus or minus %4 inch, twice 
that on touch-sanded and unsanded. The 
more accurate mills tend to keep their 
panels on the minus side to save wood. 
Thicknesses available in softwood ply- 
wood are 4, 16, 3$, %, 5%, 34, and 11⁄4. 
Both 4 and 5¢ are the same panel except 
the 14-inch one has been sanded. The %« 
panel is available unsanded only. Both 
are three-ply. Usually 3% plywood is 
three-ply, but can be had in five-ply, es- 
pecially in marine grade. Plywood in 
15, 54, and 34 panels is normally five-ply, 
although 14 Standard Grade can have 
only three plies and 34 is sometimes made 
in seven-ply. Thick 114 plywood is sev- 
en-ply or sometimes nine-ply. 

Identification index. Softwood plywood 
Sheathing grades made for roof decking 
and subflooring are labeled with a new 
identification index. The index number 
shows the panel's ability to span framing 
members. The index is determined by 
panel thickness and stiffness of the wood 
used to make it. This appears as two 
numbers with a slash between, for ex- 
ample, 3%. The first number (32) is the 
maximum spacing for roof rafters in inch- 
es when the panel is used for roof deck- 
ing. The second number (16) is the 
maximum spacing for floor joists when 
used as a subfloor. Most floors have a 
16-inch joist spacing. 

Many roofs have rafters 24 inches on 
centers. There, a 24% index panel would 
suffice. Panel thickness might be 3% or 
15. Either way, it would span adequate- 
ly. The 0 at the right means that a 
panel shouldn't be used for subflooring. 
No index is needed for sheathing. 

Covered so far have been plywood type 
(exterior, interior); veneer grade (A, B, 
C, D) ; and panel grade (sanded appear- 
ance, unsanded construction, specialty). 
There’s one other classification: group. 
Group refers to stiffness of the species of 
wood used in the panel. It includes 
groups 1 (the stiffest) through 4 (the 
least stiff). You can ignore group when 
you see it in the grade trademark. 

Continued 
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Two pieces of 54” plywood vary in construction 
though they are same thickness. Upper one is five- 
ply. Lower one is 12-ply made in Finland. 


Plywood is stiffest in direction of face grain. Quar- 
ter-inch face grain (bottom) stays almost straight 
while cross grain bends easily in squeeze test. 


Panel with a wide core gap may slip by inspector. 
To tell a core gap from a harmless knothole, probe 
it with a broom straw. Core gaps go way in. 


For glue test, separate the plies at corner with knife. 
Then pry with a screwdriver. If glue line fails instead 
of the wood, plywood isn't up to snuff. 
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How to check out a plywoo 


Gluing. This is the most critical pro- 
cess in plywood-making. Most exterior 
glues for plywood are phenolformalde- 
hyde. Heat-cured, they're similar to the 
body of your telephone, and completely 
waterproof. When waterproof glue is used 
with a D-Grade veneer, the panel must^ 
be classed as interior plywood. But it is 
given the additional notation, “Made 
with exterior glue." This means that it 
will have good water-resistance, but if 
left to weather for a long time the pan-- 
el’s plies might separate around large 
knotholes. Structural qualities are re- 
tained almost indefinitely. Interior ply- 
wood with exterior glue is useful in the 
kitchen, bathroom, and laundry. 

Interior glue may be an exterior glue 
cut back for economy with a filler such 
as soybean meal. Such glue is water- 
resistant, not waterproof. 

A new glue designated intermediate 
is coming on the market. Panels made 
with it—chiefly sheathing at first—will be 
designated IMG in place of INT or EXT. 
IMG means "Intermediate Glue Line." 
'The new glue is similar to interior glue, 
but has a high percentage of the exterior- 
glue solids. IMG panels can take more 
wet-dry cycles than INT panels. Even- 
tually IMG may reach into other grades 
now available only in interior type. 
You'll do well then to use it instead of 
interior plywood. It is a hardier panel. 

Exterior glues are mold- and fungus- 
resistant. Interior ones don't have to be. 
Those used for sheathing- and under- 
layment-grade plywoods are made with 
mold- and fungus-inhibitors. 

Panel sizes. Most plywood comes in 
4-by-8 panels. But you can also buy 
4-by-7; 4-by-9 (especially in sidings); 4- 
by-10 (in many grades). Any size larger 
than 4-by-10 may have a scarf joint. 
There are other panels: 30"-by-10' for 
sink decks; 36" widths for bedboards; 30" 
and 36" widths for re-covering doors; plus 
mini-panels cut by the dealers. 

Length-width tolerances in plywood 
panels are plus or minus 132 inch. Square 
tolerances are 14-inch maximum differ- 
ence across the diagonals. This is too 
close to show with a framing square. 

Hardwood plywood. Although it’s made 
somewhat like softwood plywood, hard- 


»anel—and what the iius mean 
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DEDA 


GROUP 1 
EXTERIOR 
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DEPA 


Typical back stamps for various types of softwood 
plywood are shown above. DFPA once stood for 
Douglas Fir Plywood Assn., which later developed 


wood is a whole new ball game, with new 
rules. You get expensive woods at mod- 
erate cost. The face ply is always a hard- 
wood veneer. 

Two types of hardwood plywood are 
available for handyman use. Type I is 
made with waterproof glue and may be 
used outdoors. It's rare. Marine deck 
plywood is one. Type II is made with 
adhesives that are water-resistant, but not 
waterproof. Most hardwood plywood is 
Type II. Use it indoors only. 

You have three ways to buy hardwood 
plywood—architectural grade, cabinet 
grade, and panel grade. 

Architectural grade. If you want the 
very best and can afford a price premi- 
um, this is the kind for use as full panels. 
Custom-produced, it is made with the 
finest, richest flitches carefully matched 
for beauty. Architectural-grade plywood 
comes unfinished or prefinished. Popular 
woods are plain-sliced walnut, oak, teak, 
rosewood, and elm. The panels are usu- 
ally lot-matched, that is, numbered in 
sequence using adjacent slices from the 
flitch to make each panel. 

Cabinet grade. 'There are a variety of 
thicknesses and grades and a wide selec- 
tion of woods. Most cabinet plywoods are 
unfinished. The panels come lot-matched 
or unmatched. 'The latter are cheaper. 

Panel grade. 'This is the prefinished 
plywood many buy for paneling a room. 
It's usually grooved. It comes mostly in 
economical 14-inch thicknesses. Stock 
panels are made in various qualities from 
poor to good. They don’t conform to the 
grading of finer plywoods. 

Kinds of cores. In hardwood plywoods, 
veneer core (VC) and particleboard core 
(PC) cost about the same. Lumber core 
(LC) costs around 20 percent more. The 
panel back is made of either the same 
thickness and wood as the face or a lower- 
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into the American Plywood Assn. Initials now stand 
for Division for Product Approval. See text for what 
stamps on plywood panels mean, how to use them. 


grade wood of the same density. This 
construction keeps the panels flat. 

Core plies in VC may be hardwood or 
softwood. Lumber core is popular with 
cabinetmakers because it works much 
like solid wood. Strips of lumber, often 
basswood, are edge-glued to form the 
core. Core grain runs with face grain. 

Particleboard core may vary consid- 
erably in quality. You need sharp tools 
to work it. Cutting only a little takes 
the edge off a saw blade. The screw- 
holding ability is less than lumber core. 

Standards. 'To establish some stand- 
ards for hardwood-plywood construction, 
the plywood industry and several federal 
government agencies have developed 
Commercial Standard 35-61. The Stand- 
ard is voluntary, and many manufactur- 
ers don't conform. Foreign mills have 
their own standards. To safeguard your- 
self, order panels stamped “CS 35-61." 

Commercial standards say nothing 
about warp or twist. In spite of balanced 
construction, warping may occur. This 
is especially true of lumber core cut into 
pieces. Release of stresses brings on de- 
formation. Warp can be overcome by 
laying the pieces flat for 24 hours. That 
lets them get acclimated to the tempera- 
ture and humidity. Hardwood plywood 
should be stored flat and not exposed to 
heat, cold, or high humidity. 

This end up. Every piece of veneer has 
a top and a bottom, just as when it grew 
in the tree. To look right it should be 
installed in its natural top-to-bottom po- 
sition. Many plywood manufacturers 
mark the tops of panels. Stain take is 
different, too. If some panels are invert- 
ed, you get different colors. 

Veneer cutting and matching. Cutting 
has a lot to do with the appearance of a 
wood grain. Both rotary cutting and 

Continued 
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slicing are used. Slicing produces the 
decorative faces wanted on a fine hard- 
wood. 

Plain slicing produces a variegated fig- 
ure by slicing parallel to a line through 
the center of the log. Quarter slicing 
produces a striped figure. Quarter slic- 
ing is done at right angles to the growth 
rings. Rotary-cut veneer resembles fir 
plywood. Half-round veneer is made by 
rotary slicing with the flitch (log segment) 
attached outboard to a metal beam. 'The 
off-center flitch turns against the knife, 
producing a slice of veneer with each rev- 
olution. The cut is across the annual 
growth lines and looks like a cross be- 
tween rotary- and plain-sliced veneer. 
Rift cutting is either rotary or sliced to 
produce comb-grain oak veneers. It gives 
a parallel-grain pattern. 

Matched veneers. In quality plywood 
panels, veneers are matched as they're 
laid to give a pleasing grain pattern. The 
match can be book match, slip match, 
center match, running match, or random 
match. Book match, made by turning 
alternate sheets of the flitch over, is the 
most common form. It represents a fin- 
ishing problem, because all veneers have 
a tight side and a loose side. The tight 
side is the one against the knife when cut. 
The tight side soaks up less stain. 

Slip match is made by laying adjacent 
sheets of veneer tight-side up, without 
turning them over. They’re fanned out 
like playing cards. 

During manufacture, architectural pan- 


Great for painting is medium-density overlaid (MDO) 
plywood, seen at the left above. It has a resin-im- 
pregnated fiber sheet bonded to one or both sides. 
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Two unusual forms of plywood you now can buy 


els are made in sequence from the same | 
or similar flitches. Lot numbers and se-' 
quence numbers within that lot are 
stamped on the panels. In shipping, 
warehousing, and display, the panel or 
der can get mixed up. Have your dealer 
take you to the panels and let you select, 
by sight. A few heads-up dealers keep al 
sequence record. 

You can specify what you want when” 
you order panels. Your order may be for 
“six azchitcctural-grade, 34-in. lumber“ 
core, rift-sawn oak panels with running 
match.” Ordering costs 50 percent more 
than buying what's on hand. 1 

Hardwood grades. U.S. Plywood sells 
its hardwood plywood in G2S, G1S, and 
A2. Others have other systems. 

G2S (good two sides) gives a pleasingt 
face on both sides with the same species 
of wood. It can be used for open shelving. 
It costs more than G1S. f 

G1S (good one side) is for use with 
the face exposed. The back should be 
concealed in a cabinet or against a wall. 

A2 means it's a good-one-side panel 
with a sound back. 'The back is one grade 
below the face. A2 is generally used in 
semi-concealed spots such as cabinet 
doors. It's between G2S and G18 in cost. 

Weyerhaeuser uses a similar system, 
but adds A3 and A4 grades in the middle. 

To get what you want. Buying plywood 
is a challenge. Most lumberyards carry 
only what they get many calls for. To 
get what you want, insist that the dealer 
order it. An order is usually received the 


Aggregate-coated plywood looks like pebble con- 
crete, yet can be sawed and nailed with standard 
tools. A few firms make it for siding or roofing. 


Architectural-grade Brazilian rosewood with book- 
matched face veneers is matched panel-to-panel 
and veneer-to-veneer. About 2” is lost by cutoff. 


next day. With prefinished hardwood ply- 
wood you'll probably want to see a sam- 
ple before ordering. Leading retail build- 
ing-materials dealers have displays that 
hold several dozen types of factory-fin- 
ished hardwood plywoods in full 4'-by-8' 
panels. Since natural wood has many 
grain variations over a surface this large, 
it’s a good idea to look at such panels 
rather than small samples. 

Quality problems. Big users of ply- 
wood pass on these tips on how to avoid 
problems with plywood quality: 

The Russians are trying to crack the 
U.S. market with what they call Baltic 
Birch. It's unsanded and low in quality. 

Birch plywood from Finland, on the 
other hand, is big on quality. The draw- 
back is that Finnish birch trees are small 
compared to U.S. and Canadian trees. 
When the wood is peeled off, it tends to 
curl tightly. Flattened out, it develops 
checks and cracks. Also, Finnish birch 
is tough to finish. Leave it to the pros. 

Watch out when using southern-pine 
plywood in locations where there's mois- 
ture or high humidity, experts say. It is 
known to have warping problems. Prop- 
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Book match. Wi 
by turning alternate 
sheets of a flitch over, 
like opening a book. 
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Slip match. Achieved 
pn laying adjacent 
sheets of veneer tight 
side up without turns, 
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Running match. Each 
face pom from as 
many sheets as need: 
ed, continues on next. 


Center match. Made 
with an even number 
of sheets with same 
figure on each side. 


er installation calls for !4»-inch expansion 
spaces between panels. Southern-pine 
plywood looks a lot like Douglas fir. Its 
sapwood is yellowish white, the heart- 
wood reddish brown. Southern pine is 
marketed east of the Rockies, especially 
in the southern states and Texas. In the 
northeastern states, southern pine com- 
petes with Douglas fir for the softwood- 
plywood market. 'The grade trademark 
isn't any help in identifying southern pine 
unless it contains a Group number. If 
the stamp shows Group 2, Group 3, or 
Group 4, you are not looking at southern 
pine. If the stamp says Group 1, it may 
be southern pine. Ask your dealer. 

Stay away from southern pine for con- 
crete forms. It can give texture problems 
in the finished concrete face. 

Brushed western red cedar is reported 
to be difficult to finish. Olympic stain 
works well, the experts have found. 

Bowed panels are always a headache. 
Bowing isn't considered a defect. You 
may have to fight to reject a curled panel. 
In storage, the top panels may become 
cupped. Often they'll straighten out a 
laid flat and weighted. 
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Three 

Garden Gates, 
California 
Style 


Wales gardens are sometimes a pleas- 
ant part of California homes. Owners 
take pride in the doors or gates leading 
into and out of the private enclosures. 
Three are presented here for your choice. 
All are easy to build of common materials. 

Random-width slats of 14” material are 
arranged in a herringbone pattern on a 
panel of 34" exterior plywood (1) for the 
first one. If you’re making the door for a 
finished opening, cut the plywood 1” less 
than the height and width of the opening. 
This will allow for 3$" edging strips (4) 
plus clearance. 

If you’re starting from scratch, 36” is a 
good width for the door. After placing the 
plywood across a couple of sawhorses, lay 
out the squares, making them 18” on each 
side and starting the corner of the first at 
the center of the door bottom. 

Cut the slats to length and space about 
Y," apart, fastening with aluminum nails. 
You may have to rip the final slat in each 
square (2) to make it fit. Make a wooden 
latch (3) and recess the hinges. Apply a 
clear varnish. 

For the bamboo moon gate, you might 
use redwood and let it weather. If di- 
mensions given (1) are not suitable, adapt 
them to your space. Fig. 2 shows one 
method of framing the bamboo sticks. 

The formal grille gate follows conven- 
tional door construction. Cross members 
should be mortised into the side uprights. 
All of these pieces are five-quarter (114" ) 
stock. Inset the bottom panel as in Fig. 1. 
Lap grille members as shown in Fig. 2. 
Install 4%” translucent plastic (your 
choice of color) as seen in Fig. 3. Paint 
this gate to match or complement the 
house and wall. —Hi Sibley. 
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The Great New LOCK: 


Here's a look at the new breed of locks— 
pick-resistant and wildly ingenious | 


By RONALD M. BENREY 


ques no such thing as a burglarproof 
door lock: Given enough time, a skilled 
“lock man" can open any lock you can 
buy. Fortunately, today's average Jim- 
my Valentine will not take the time to 
pick the new breed of pick-resistant locks. 

A practiced lock-picking expert can 
open a conventional pin-tumbler lock— 
the kind you probably have on the exte- 
rior doors of your home—in less than 30 
seconds. But he'd have to work at some 
of the pick-resistant models for several 
hours before they'd budge. Chances are, 
he wouldn't even bother: When a modern 
burglar really wants to get on the other 
side of a pick-resistant lock, he'll prob- 
ably go around it, rather than through it. 
That’s why your local papers are full of 
reports of doors unsubtly jimmied off 
their hinges, or sprung away from their 
frames. 

Should you equip your home with pick- 
resistant locks? 'The answer depends on 
whether or not you feel that their per- 


Glossary of locksmith terms 


* Cylinder: The locking part of any “lock.” 
K contains the lock mechanism. A cam that 
protrudes from the cylinder's back turns along 
with the key, and moves the latch or bolt 
portion of the lock. Generally, lock cylinders 
are made in a variety of standard sizes and 
shapes so that one manufacturer's cylinder 
can be installed in another maker's lock body. 

e Plug: The central core of the cylinder; the 
element that is released when the key is in- 
serted. The cam that activates the lock's latch 
or bolt is fastened to the plug. 

e Barrel: The outer body of the cylinder, 
within which the plug rotates when the key is 
turned. 

* Tumblers: Movable elements that lock 
the plug to the barrel and prevent it from 


i 


formance justifies their considerably high 


er cost and such nuisance problems as get- 
ting duplicate keys. 

Why are conventional locks so easy to, 
pick? One important reason is that they 
have keyholes. Besides admitting a key, 
a keyhole provides direct access to the 
lock’s interior mechanism: Theoretically 
a lock without a keyhole would be pick 
proof—and, in fact, combination locks are. 
Many, however, can be “cracked” by care- 
ful manipulation of the dial. 

But combination locks aren't the an- 
swer for doors. They take too much time 
to open (compared with turning a key), 
they are virtually impossible to operate 
in the dark, and they are proportionately 
more expensive than key-type locks. And, 
of course, you have to memorize com: 
plex combinations. 

A workable keyhole-less padlock— 
which uses a unique “external” key—has 
been developed in Japan. It's called the 


Punchlock (see photo) and uses a system 


of magnetic tumblers that are moved into 
"unlock" position by a corresponding set 
of magnets built into a rectangular alu- 


EXIIT 


turning. The key shifts the tumblers to permit 
the plug to turn. There are three types of 
tumblers in common use: 


Pin tumblers—spring-loaded, round, metal 


pins that protrude into holes cut into the plug. 
Disk tumblers—spring-loaded, flat, metal C- 
shaped stampings that protrude from the plug 
and engage slots machined into the barrel. 
Wafer tumblers—similar to disk tumblers 
except shaped like a square-cornered ''O." 
* Bitting: The shape of a key's "'bit"—the 
part that enters the lock and moves the 
tumblers. The five notches in a standard key's 
bit may be cut to eight possible depths, for 
32,768 different keys. 
* Raking: the process of picking a pin- 
tumbler lock by lifting the pins out of the plug 
by a pick tool. 
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..Bad News 


for Burglars 


minum key. The mechanism is not yet 
available in door-lock form. 

There’s little doubt, though, that in- 
sertable-key locks—and thus keyholes— 
are here to stay. And so the modern 
pick-resistant locks incorporate ingenious 
devices that prevent—or at least compli- 
cate—picking via the keyhole. We queried 
the manufacturers of five of the most pop- 
ular lock mechanisms considered by qual- 
ified locksmiths to be  pick-resistant. 
From the material they sent us, we creat- 
ed the five simplified drawings (see fol- 
lowing pages) that explain the key ele- 
ments of their design: 

@ Chicago Ace (Chicago Lock Co., 
4311 Belmont Ave., Chicago 60641). 'The 
circular layout of the tumblers and the 


narrow circular keyhole prevent “raking” 
the tumblers, since the plug can’t be 
turned and the pins depressed simultane- 
ously from the outside. Replacement cyl- 
inder price: $10 and up, depending on 
cylinder type. 
€ Eagle 3-Star (Eagle Lock Corp., 
Terryville, Conn. 06786). A movable 
sidebar (jutting out of the plug), con- 
trolled by a second set of disk tumblers 
actuated by the pattern carved into the 
side of the key, blocks plug movement 
unless a correct key is inserted. It's al- 
most impossible to pick side-of-key-ac- 
tuated tumblers because of limited side- 
ways space in which to work. Replace- 
ment cylinder cost: $15 and up. 
Continued 
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Every maker has his own idea—from magnets to new shap’ 


ne 
Am 
MIRACLE 


Standard pin-tumbler lock (above, left) is opera- 
ted by key that moves drivers clear of the plug, per- 
mitting plug to turn and move the bolt or latch. 

Miracle Magnetic is a conventional pin-tumbler 
lock equipped with an additional set of magnetic 
tumblers that lock the plug to the barrel. These are 
held in place by the magnetic field created by two 
bar magnets built into the barrel. The key contains 
four small disk magnets that break the tumblers’ 


è Illinois Duo (Illinois Lock Co., 303 
W. Hintz Rd., Wheeling, Ill. 60090). The 
10 alternating up-and-down-moving wa- 
fer tumblers (designed to be actuated by 
a double-bitted key), plus the four aux- 


E SHACKLE 


> 
MAGNETIC 
TUMBLERS. sess 


CROSSBAR 


yd 
X 
Punchlock magnetic-tumbler lock is pickproof—it 
has no keyhole. Instead, it uses a magnetic key. 
When key is held beside lock, four disk magnets 
attract four wobbling magnetic tumblers, causing 
them to shift and line up with holes in crossbar. 
Now crossbar can slide sideways, free the shackle. 
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attraction when inserted, permitting the plug to turn. 

Sargent Keso is a modification of the basic pin- 
tumbler design, but with three independent sets of 
pin tumblers, each positioned in a different direction. 
The tumblers are actuated by dimples cut into the 
key’s sides and edges. 

Eagle Three Star uses two sets of disk tumblers: 
one set of four activated by the top serrations of 
the key, and a second set worked by a groove cut in 


iliary wafer tumblers shifted by the key’s 
side-cut serrations, create a lock-picker’s 
nightmare inside the plug. Replacement 
cylinder price: $15 and up. 

@ Miracle Magnetic (Miracle Lock 
Corp., 200 Shames Drive, Westbury, 
N.Y. 11590). The four small magnets act 
as auxiliary pin tumblers that lock the 
plug to the barrel even if the convention- 
al upper pin-tumbler mechanism is raked. 
They can’t be budged by a keyhole pick. 
Replacement cylinder price: $20 and up. 

@ Sargent Maximum Security (Sar- 
gent & Co., 100 Sargent Dr., New Ha- 
ven, Conn. 06509). The triple banks of 
pin tumblers converging in the keyhole— 
two from the sides and one from above— 
tend to shield each other from picking. 
Replacement cylinder price: $20 and up. 

The key's the thing. All five locks use 
unique keys: They can’t be duplicated 
for two bits at the local five-and-dime. 

Keys for the Sargent and Eagle locks 
are available only from the factory—and 
then, only to persons authorized in writ- 
ing by the purchaser of the lock. The 
Illinois and Miracle Magnetic keys can 
be duplicated only by selected lock- 
smiths who have the necessary equip- 
ment. Chicago Lock has a still different 
point of view: The company categorically 


nd arrangements of tumblers—and the keys can be weird 


Y- SIDE DISK TUMBLER 
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the key’s side. The first set locks the plug to the 
barrel in a conventional manner; the second set con- 
trols a locking bar that sits in a groove cut into the 
barrel. This bar prevents the plug from turning 
even if the first four tumblers are picked. 

Illinois Duo has an elaborate arrangement of 
three sets of wafer tumblers: One set of five is 
controlled by the top serrations of the key; a second 
set of five is controlled by a groove cut into the 


refuses to issue duplicate key blanks. If 
you want an extra key for an Ace lock, 
it will be cut from a blank made by an- 
other key company, by a locksmith with 
the correct machine. 

As you'd expect, pick-resistant lock 
keys are expensive: three to 10 times 
the price of conventional key dupes. 

Actually, the manufacturers consider 
this key quarantine to be part of the 
overall security of pick-resistant locks. 
Thousands of robberies each year are 
committed by persons who have keys to 
illegally open locks. 
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How to pick a lock 

A conventional pin-tumbler lock is built 
around a venerable locking principle that was 
known—and used—by the ancient Egyptians. 
A cylindrical metal plug sits inside an outer 
barrel. The plug is prevented from turning by 
a series of spring-loaded drivers that protrude 
into the plug. Below each driver is a small 
metal pin. Each pin has a different length. 

When you insert the correct key, the pins 
ride up on the key’s ridges, and lift the drivers 
so that the bottom edge of each driver is 
exactly at the surface of the plug. Now the 
plug can rotate and activate a bolt or latch. 

Picking a pin-tumbler lock is simple because 
of one unfortunate phenomenon: If the plug 
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key's side. The tumblers are alternately positioned 
up and down in the plug, locking both the top and 
bottom surfaces of the plug to the barrel. 

Chicago Ace lock has its pin tumblers arranged in 
a circle, rather than in a row. The key is a cylindrical 
design equipped with cutouts that press against 
the pins when the key is inserted in the lock. As in 
a conventional lock, when the drivers are clear of 
the plug, the plug is free to rotate. 


Where do the keys come from? Trades- 
men and utility personnel-and some- 
times itinerant workmen—are often issued 
keys to enter a house in the process of 
being built. 'These "extras" can easily 
go astray. 

Apartment dwellers face a worse prob- 
lem, since duplicate keys to their front 
doors may be in the pockets of mainte- 
nance men, building-service personnel, 
and previous tenants. 

A new cylinder design that licks the 
problem of outstanding keys has been 

[Continue on page 217] 
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is turned slightly off-center and held in place, 
the drivers can be pushed outside the plug by 
raising the pins, in turn, with a pointed pick 
inserted through the keyhole (a hairpin often 
works fine). The slight angle of the plug pre- 
vents the drivers from moving back into the 
plug. Once all of the drivers have been raised, 
the plug will turn freely—and the lock is open. 

"Raking" a lock is a touchy, delicate job— 
but an expert can do it in less than 30 sec- 
onds. 

The new locks, while not pickproof, can 
take several hours to crack. It is unlikely, how- 
ever, that a burglar would bother taking the 
time and consequent exposure risk. 
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Paintbrushes of superior quality on the way for 1970 4 


Mount window shades bottom-end up? Yes, in some problem windows 


Just cut firewood with a chain saw? Its also a project tool 


One-way door viewer, a good investment in home security 
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For the past 15 years, research men at the Du Pont Co. have been 
seeking a paintbrush material that would have superior qualities in both 
oil-based and water-based paints. Now, they say, they have it-a tapered 
polyester filament, christened “Orel.” Company spokesmen say tests 
show that Orel has an abrasion resistance three times that of natural hog 
bristle, previously the industry standard. Brush makers are expected to 
introduce Orel in professional and other top-quality brushes next mm 


rather startling recommendation. If you can’t mount a window shade i: 
the normal way, see if it won’t fit better if you mount it to pull upwards. 
That’s a fine solution in the case of peaked, cathedral, or other irregu- 
larly shaped windows. Details are given in a booklet you can get free by 
sending a postal to Dept. PS, Window Shade Mfgrs. Assn., 230 Park 
Ave., NYC 10017. 
Other home-improvement literature you might like to have: 
An excellent guide to installation of factory-finished wall paneling is| 
available free from local retail building dealers or from R. E. Perdew, 
Georgia-Pacific Corp., P.O. Box 311, Portland, Ore. 97207. 
If you're planning to improve a kitchen, you ought to have Tappan's 
kitchen remodeling kit. See a Tappan dealer or request information 
from Tappan, 250 Wayne St., Mansfield, Ohio 44902. 
Much good basic information about wood windows and doors is con- 
tained in a 50-cent booklet, Help Beautify America, available from| 
Ponderosa Pine Woodwork, 39 S. LaSalle St., Chicago 60603. 
If you think you may have a termite problem, you can get advice from| 
a free booklet, The Truth About Termites, put out by Velsicol Chemical| 
Corp. Write to Termites, 341 E. Ohio St., Chicago 60611. 


A batch of home-improvement material that I've just seen contains : 


A new booklet makes me wonder how Abe Lincoln could possibly have 
gotten along so well back in his rail-splitting days. A modern chain saw 
certainly would have lessened his labors. You get a lot of the rustic at- 
mosphere of pioneer days from 101 Reasons to Own a Chain Saw, a 72- 
page booklet available for $1.50 from McCulloch dealers. The “rea- 
sons"—illustrated and described—make a surprising collection of things 
you can make and do with a chain saw besides cutting firewood. If you 
own a summer home in the woods, better get one of the booklets. You 
might, for instance, want to build yourself a garage in log-cabin fashion. 
Or perhaps you could use a few pieces of rustic furniture, either inside 
or out. One project I looked for, but couldn't find: How to carve a totem 
pole with a chain saw. That’s what a fellow I know did—first cutting off 
the tree top and then carving the standing trunk from a ladder. 


Installing a one-way door viewer in the front door of your house is 
such a simple do-it-yourself job that I'm surprised more homes don't 
have them. The mail-order catalogues list them. A new type is available 
from Remington Hardware, 351 W. Broadway, NYC 10013. 
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Install a 

Fireplace in 
a Weekend? § 
Here's How as 


By DARRELL HUFF 


IMPROVE 


The fireplace I built in my house 
one recent weekend sounds like an impos- 
sibility. And it would have been, a few 
wears Ago: Consider thess tacis; h A corner fireplace is possible if you use special 

e It sa real wood- urner, big enoug to model of prefabricated unit. The facing shown here 
take 16-inch to 24-inch logs. is black glass, available from the maker of unit. 
€ It has the solid-masonry look of an 
old-fashioned fireplace — not a Franklin 
Stove or steel prefab unit. 44 "ID. 7 £ 
€ I built it into an upstairs room smack I |l m i l F 


over the center of a garage, where any 
kind of foundation would be impossible. 

€ It sits on a wood floor right against 
wood framing, yet is perfectly safe. And 
it's guaranteed smoke-free. 

€ Starting from absolute scratch, I 
completed the installation in less than two 
days — framing, finished wall, and all. 

e And I did the whole job myself, from 
hearth to chimney top, for just $300. 

What makes such a productive weekend 
possible is a prefabricated fireplace pack- 
age of a type called zero-clearance, mean- 
ing that this, unlike most heating devices, 
has been designed to be fire-safe even when 
there is no space between it and wood 
framing or walls. Its maker, Vega Indus- 
tries, Inc., Syracuse, N. Y. 13205, calls it s 
the Heatilator Mark 123. Woodburning fireplace installed by author fits into 

Its secret is walls consisting of four wall between the living room and kitchen of small 

Continued apartment, The hearth and trim are ceramic tile. 
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layers of metal separated by insulation 
and by hollow spaces. Air flows through 
these spaces by convection when the fire- 
place heats up, wiping away the heat. 

Side walls of the firebox are porcelain- 
enameled steel. The floor and back are 
heavy refractory bricks. Most of the parts 
that don't show or have to face the fire are 
galvanized steel. 

Since the unit is light in weight and 
fire-safe right on a wood floor, you can 
install one anywhere you like. The front- 
opening model can go against a wall, be- 
come part of a room divider, or snuggle 
into a corner. 

For situations where you want the fire 
to be visible from two directions, there 
are corner models, left or right hand. 

A complete package. The Mark 123 
comes as a complete package—main unit, 
chimney, firestop spacer, chimney hous- 
ing, roof flashing, and fire screen. Wheth- 
er you'll need additional parts depends 
upon where you install your fireplace. If 
you put it where the chimney can't go 
straight up through ceiling and roof with- 
out interference from framing, you'll need 
a pair of offset chimney fittings. They add 
somewhat to the cost. 

If your chimney-height requirement ex- 
ceeds 11'8", you'll need extra chimney 
sections, available in 2' and 3' lengths at 
around $10 a foot. For good draft and to 
meet building codes, your chimney top 
should be at least 24" higher than any 
portion of the roof within 10' of it. If the 
distance from this point to the floor on 
which your fireplace is to stand is more 
than 11'8" you'll need extra chimney. 

One way to make up a foot or so of 
height is by putting your fireplace on an 
elevated hearth. A raised, or “Swedish,” 
fireplace is very attractive in many rooms. 
Since the zero-clearance unit can safely 
sit on any kind of material, you can build 
such a raised hearth of wood members, ex- 
tending it beyond the front of the fireplace 
for safety. 

Safety requirements are the same for a 
raised hearth as for one at floor level, and 
can be learned from your building inspec- 
tor. A common requirement is that of 
FHA: “Outer hearth shall extend at least 
16” in front of opening and at least 8” 
each side of fireplace opening.” 

I used dull-blue ceramic tile for my 
hearth, in 6” size. Three rows of 10 tiles 
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Installation begins with placing main unit in desired 
location, cutting 19” square holes through ceiling 


and roof above to take firestop spacers. 


Ceramic-tile facing works out nicely. Strip of wood 
clamped at the top of opening supports the tile while 
the ceramic-tile adhesive is setting. 


each gave me a hearth exceeding the FHA 
requirements, since the opening in the 
Mark 123 is 36” wide. 

Facing at top and sides of the fireplace 
opening must also be noncombustible. 


Primary starter section of chimney is fastened to 
the fireplace with sheet-metal screws. Framing of 
two-by-fours is to support plywood wall paneling. 


Chimney panels snap together and are locked by 
tapping them. Side panels can be bent to corre- 
spond to roof pitch. Chimney is almost complete. 


Facing of white marble or black glass 
(available from Vega) or other fairly thin 
material is suggested, such as slate or ce- 
ramic tile. Minimum permissible widths 
are 5" at sides, 6" at top. I met the re- 


To place refractory firebox liners, you must remove 
a metal Z section from the top of the unit. The 
liners then slide into place on metal flanges. 


Where fireplace cannot conveniently go directly be- 
neath roof opening, begin installation with an offset 
starter. This allows for a 15- or 30-degree slant. 


quirement with ceramic tile squares, in- 
stalling them with adhesive. Hearth and 
trim work can be done as soon as the unit 
has been placed. Or it can wait until the 
chimney has been completed. [^] 
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Design is adaptable, though our plans are for adult 
garden house above, Architect's sketch below shows 
scaled-down playhouse version: base is six feet 
square, deck is five feet off ground and projects 
two feet on each side. Corner columns are 10-foot 
four-by-fours; lower rafters, six-foot two-by-fours. 
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Build This 


A sheltered sun deck perches 
atop an eight-foot storage cube 
for your outdoor equipment 


By JACKSON HAND 
PHOTOS BY ORLANDO GUERRA 


The cruciform deck cantilevers out over 
a base that provides storage for lawn 
equipment and garden tools. A chalet- 
style roof and railing shelter the deck from 
rain and wind and make it a delightful 
perch to climb to for afternoon refresh- 
ments or an intimate evening party. 

I located this gazebo beside my tennis 
court, which makes it an ideal observation 
platform. It would be equally at home 
overlooking a garden or swimming pool. 
And the best thing about it is that, for all 
its sturdiness and style, it’s easy for the 
novice to build. Even if you’ve never 
tackled a project of this size before, your 
workshop skills qualify you for the task. 

In adapting our lie-flat blueprint from 
a plan sheet for five Outdoor Living Proj- 
ects designed for the Western Wood Prod- 
ucts Assn., we altered dimensions to 
simplify construction and enlarge the stor- 
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to straight-on front view . . . 


to right side; full deck is roofed. 
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Double-Deck GAZEBO 


age base. The framing shown on our blue- 
print was sufficient to meet standards in 
the community where we built, since the 
Structure was not classified as a dwelling. 

If you must apply for a building permit 
or pass an inspection when done, check 
our specifications with your local authori- 
ties. It is simple to increase the number 
of joists or rafters and add studs to the 
base walls, where required by arbitrary 
codes. Our structure, however, is both safe 
and sound when built exactly as indicated. 

It goes up in three stages. First you 
build the cubical base, the “roof” of which 


Half a garage of extra storage space is yours, with 
a four-foot door to pass such rolling stock as this 
I-H yard trac, a power mower, or a wheeled barbecue. 


"n 
“dy 


is the cantilevered deck. Second, you add 
rafters and a roof at the top of the tall 
corner columns that pass right through 
the structure and are anchored to the con- 
crete slab. Finally, you add the railing 
and trim. 

If you pour the slab and erect the base 
cube this fall, you’ll have winter storage 
for your summer equipment — even if you 
don’t have time to add the roof and trim 
until next spring. 

When you pour the slab, be sure to set 
bolts in the concrete at the right locations 
to anchor steel sockets for the four-by-six 

Continued 
Rear window provides light and ventilation, can be 


left open during summer since deck overhangs. Pre- 
painted battens are nailed over board joints last. 
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Fascia boards, nailed across ends of half-lapped 
two-by-12 joists, define area of cruciform deck. 
Joists are nailed to corner columns and sheathing. 


So upper rafters will rest properly on columns, do 
trial assembly of upper structure on ground, check- 
ing actual column-to-column distance. Scribe angles. 


Roof boards go on with V groove down; tap tongue 
into groove of previous board before nailing. Ply- 
wood gussets brace rafter-suspended column joints. 


corner columns. (I used Teco hardware 
for four-by-fours—the only size my sup- 
plier had—and centered the four-by-sixes 
in the channel, as on the blueprint.) 

The four-by-four posts at the base of 
the stairs can be set directly into the con- 
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MATERIALS LIST 


PIECES LUMBER 


LENGTH PART 
4 4x6 Western red cedar. 


Corner columns 


2 4x4 Western red cedar. Suspended columns 

4 4x4 Western red cedar Peak rafters 

8 4x4 Western red cedar Railing posts 

14 2x4 Douglas fir. ` Sills, studs, jambs, 
stair rails, etc. 

4 2x12 Douglas fi Main deck joists 

3 2x8 Douglas fir Secondary deck 
joists 

8 2x6 Douglas fir Doubled rafters 

1 2x6 Douglas Ridgeboard 

2 2x4 Douglas fir He rafters (cut and 
a 

4 2x6 Douglas fir........ 10' Stringers and treads 


30 PARE White fir (edge- 


grain) Flooring, main deck 
22 A White fir (edge- 


grain) paaria he, vixque 10’ Flooring, side decks 
14 1x8 T&G V-Groove (No. 2) 10' 


Lower roof 
22 1x8 T&G V-Groove (No. 2)16' Peak roof 
12 1x6 Ponderosa pine....8' Deck railing, base- 
board 
8 PEU Ponderosa pine 
bu. WESSAGER 39 US] ' Railing top, fascia 
boards 


ese pomen 
N 2). .8' Railing top 
10' Railing trim 


4 
8 1x2 Pon 
9 1x12 Ponderosa pine 

UND. 2)... osse en B^ 
: 34 pine quarter-round. . 16’ 
8 
4 


Railing splats 
Splat rail 
em oncercse pine 

GNE DC Siding boards 


xe [ONERE pine Siding battens 


1x4 Ponderosa pine. Cornerboards, door 
trim 
7 9&" plywood.......... 4'x8' Sheathing, gussets 
3 sqs. Cedar shingles...... Roofing 


4 ea. Column anchors and lag screws, as specified; 
6d, £d, 12d, 20d galv. nails; 7$" galv. shingle 
nails, screws for sam screen; 20' of 8" metal 
flashing for roof angles; pair of heavy-duty 8" 
strap hinges. 


Inner stair rail is notched to fit two-by-12 joist and 
is spiked to it. Note also how foot of post is held 
in corner with nails through joist and fascia. 


crete after soaking in wood preservative 
(Woodlife, Cuprinol, or Penta). 

You'll note in our foundation details 
that the first alternate footing consists of 
a series of eight-inch post holes about six 
inches inside what will be the edge of the 
slab. Whether you fill these with con- 
crete first, or in one continuous pour 
with the slab, they'll act as “frost feet" 
to keep the slab from heaving. The slab 
should have reinforcing screen, and a 
Sheet of vinyl film to cut down moisture. 

Erecting the cube. Lay the 16-foot col- 
umns flat on the ground in two pairs, 
with outer edges of each pair parallel and 
eight feet apart. Nail a full 4'-by-8' sheet 
of plywood across each pair, flush with 
the column bases. Butt a 3'-by-8' piece 
against this and nail it down. 

Stand one assembly in the left pair of 
anchors and nail on the back sheathing. 
Stand the other in the right anchors and 
nail the back to it. Square up the three- 
sided self-standing cube and nail the col- 
umns into their anchors. 

Toenail two-by-four sills and horizontal 
nailers between the columns, centering 
the latter on the sheathing joint. The 
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How to Build a Barn 
in Your Back Yard 


You can. Thousands of PoPULAR SCIENCE 
readers already have. They tell us that their 
handsome little red barns are useful for the 
storing away of mowers, tractors, snow- 
blowers, lawn furniture, gardening supplies, 
tools. There's even a spacious loft, in this 8'- 
by-12’replica of a Pennsylvania Dutch barn, for 
hiding away all kinds of other things. 

You can build the barn yourself, following 
an architect's blueprint that has now been 
completely revised and supplemented with ad- 
ditional information. For only $3.95, you get 
the plans. Easy-to-follow instructions for all 
details—even the weathervane that whirls atop 
the barn—are included. (Allow up to three 
weeks for delivery.) 
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sills should be treated with preservative 
and anchored to the slab with masonry 
nails. I postponed the door framing and 
left the front of the cube open, as in the 
top-left photo. 'This served as a work 
shelter for my power tools once I'd added 
the deck. If you follow suit, be sure to 
leave a 54” gap between the joist and the 
columns at the front, so you can slip in 
the 2'-wide sheathing when you frame 
the door. 

Notch the two-by-12 joists for half- 
lapping at the corners and spike them 
across the columns, flush with the top 
edge of the sheathing. If you’re not ready 
to add that door-side sheathing, spike 
the front joist temporarily so you can 
draw the nails later. Nail the 5/4-by-12 
fascia boards across the ends of each pair 
of joists as shown in the top photo. 
Next, working from inside the cube, saw 
three full-depth slots through sheathing 
and one-by-12s at both sides to pass the 
two-by-eight secondary joists. Then, nail 
through the sheathing into the joists 
with six-penny nails. Spike the eight 
railing posts inside the corners of the 

Continued on page 190. 


in personal check or money order to: 


Popular Science Blueprints (B-1) 
355 Lexington Avenue 

New York, N.Y. 10017 

Little Red Barn Blueprint. 


Name. 


Fill out the coupon below and send it with $3.95 


Enclosed is $3.95 for one copy of your revised 


Address. 


City. State. Zip. 
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Electronic Control 
Keeps Home 


Unit you make for hot-air or hot- 
water system prevents temperature 
overshoot in autumn and spring 


By LAURENCE B. STEIN Jr. 


C vasticotur room temperature is a 
problem with most home-heating sys- 
tems, particularly in moderate weather 
in spring and fall when the house loses 


heat slowly. During these periods rooms ~ 
overheat if the thermostat is set normally. 

Set it lower to maintain comfort, and the — * 
room becomes chilly before the heater 
comes on. 


I have developed a system that takes { 


into account the outdoor temperature and 
modifies heater operation to lessen such 
changes. While installed in a hot-air sys- 
tem, my controls apply also to a circulat- 
ing hot-water system. 


In the usual hot-air system, the room 


thermostat controls burner operation. 


Power at 28 volts AC from 
heating-system transform- 
er is rectified by diode as- 
sembly D1. Thermostat 
heater R1 is connected in 
collector circuit of tran- 
sistor Q1, normally held 
nonconducting by resistor 
R3. When blower starts, 
relay K1 closes circuit to 
outdoor temperature sen- 
sor which biases Q1 de- 
pendent upon outdoor 
temperature, putting pow- 
er into heater R1. When 
burner turns off, relay K2 | 
is de-energized, causing 
Q1 to cut power to Rl| 
and letting heater cool 
before next heat cycle. 
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Heater on the Mark 


When the thermostat calls for heat, the 
burner turns on. When bonnet tempera- 
ture reaches a predetermined level, a sec- 
ond thermostat built into the furnace 
Starts the blower that forces heat into the 
house. When the room thermostat is sat- 
isfied, it turns off the burner. The blower 
continues to run until the bonnet tempera- 
ture has been reduced to a predetermined 
lower temperature. 

You can find little fault with this 
method in cold weather. Then the house 
loses heat rapidly. The additional heat 
provided by the blower continuing to run 
raises the temperature slightly and results 
in good fuel economy. 

In a hot-water system, the aquastat con- 
trols the burner to keep the water in the 
boiler at a constant temperature. The 
room thermostat controls the circulating 
pump. When the thermostat calls for 
heat, hot water is pumped through the 
system. When water temperature drops, 
the aquastat starts the burner to heat it 
again. As in a hot-air system, excessive 
overshoot occurs in moderate weather. 


The circulating pump is not turned off 
until the radiators are quite hot. They 
continue to radiate. 

In many modern thermostats, close dif- 
ferential (the difference in temperature 
between the turning on and turning off of 
heat) is achieved by placing a small heat- 
ing element in the thermostat and ener- 
gizing it only when the thermostat is call- 
ing for heat. This has the effect of making 
the thermostat think it is a degree or so 
warmer than it actually is. 

Heat in proportion. A logical extension 
of this idea is to control this little heater in 
proportion to the outdoor temperature, 
adding more heat on a warm day than on 
a cold day. In a hot-air system, this heat 
should be added only when the blower is 
running to cause the burner to shut off 
sooner. In a hot-water system the circu- 
lating pump should be influenced. 

The first step in the design for the hot- 
air system was to decide how much power 
should be put into the thermostat heater 
at various outdoor temperatures: I con- 
cluded that the effect should be negligible 

Continued 
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when the temperature was 20 degrees, 
moderate at 40 degrees, and extreme at 
60. A pair of one-watt resistors connected 
in parallel were installed inside the room 
thermostat near the bimetallic element. 
Leads were brought outside of the unit 
so that the resistor could be energized. 

Tests were made to de- 
termine how much effect 
various amounts of power 
dissipated in the resistors 
had in shortening the inter- 
val between start-up of the 
blower and shut-off of the 
burner. It was found that 
0.1 watt had negligible ef- 
fect, and 1.0 watt shortened 
the interval to less than one 
minute. It was therefore de- 
cided that the heater power 
should vary linearly with 
outdoor temperature from 
0.1 watt at 20 degrees to 1.0 
watt at 60. 

Variation of power. To 
provide this, you need an 
outdoor-temperature sens- 
ing element. Thermistors 
have a negative temperature 
coefficient—that is, high re- 
sistance at low temperature 
and low resistance at high 
temperature. This is ideal. 
But to achieve the relatively 
large change in power over a 
relatively small temperature 
range, a transistor amplifier 
was interposed between the thermistor 
and the thermostat heating element. 

Power is obtained at 28 volts AC from 
the heating-system supply transformer; 
in this case, an oil burner. Any conven- 
ient 28-volt source capable of delivering 
100 milliamperes will do. 'The AC is recti- 
fied by diode assembly D1. There is no 
need for a filter. Capacitor C1 was in- 
cluded to eliminate any possibility of TV 
interference. Relay K2 is recommended 
for a hot-air system only. After power is 
cut to heater R1, the heater is allowed to 
cool completely before the next operation. 

When the system was first installed, this 
feature was not included, resulting in late 
cooling of R1 and slow response of the 
thermostat to low room temperature. In 
a hot-water system, K2 should be omitted 
since the burner may not run at all during 
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Small heating element placed 
in the room thermostat is en- 
ergized only when the thermo- 
stat calls for heat, making 
stat react as if room tempera- 
ture is a degree or so higher. 


the time the room thermostat is calling for 
heat, rendering the system ineffective. 

The portion of the circuit enclosed in 
dotted lines is in a small box attached to 
a cool portion of the furnace. The elec- 
tronic components are mounted on a piece 
of punched circuit board about 114- 
by-534 inch. Plug-in relays 
were used because available 
but any standard 120-volt 
AC single-pole relays will 
suffice. It is important that 
the armature connections be 
insulated from the box. The 
28-volt supply and the 120- 
volt lines from the burner 
and blower motors are run 
in flexible metallic conduit 
(Greenfield). 

The extra leads for the 
thermostat heater were ob- 
tained by substituting five- 
wire thermostat cable for 
the existing three-wire ca- 
ble. Leads to the sensor are 
simply hookup wire fast- 
ened to the cellar joists with 
insulated staples. They run 
out through a small hole in 
the sill to the attachment 
point of the sensor. Local 
codes vary, but it is consid- 
ered good practice to install 
wiring so any within six feet 
of the furnace is protected 
by means of electrical tub- 
ing. 

The temperature-sensing element Th is 
composed of four rod thermistors connect- 
ed in series-parallel in order to reduce the 
effect of self-heating, which occurred 
when only one thermistor was used. For 
an alternate arrangement using only two 
thermistors, see the parts list. 

The self-heating effect is further re- 
duced by immersing the thermistors in 
kerosene (or, alternatively, alcohol). This 
is very important and should not be omit- 
ted unless a very large thermistor is 
chosen. In the schematic, the sensor ele- 
ment is shown as shunted by a fixed re- 
sistor, R2. The value chosen for this shunt 
yields the desired power-temperature 
curve for the heater. 

The sensing thermistors may be mount- 
ed in a variety of ways. Two small feed- 
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Painting 
Tips 

When a little dab will do it, you 
can press one of those special 
pad-type applicators against the 
stirring stick in the paint can. It’s 
a lot neater than dunking the 
whole dauber in a full tray and 


making work for yourself wiping 
up the drips afterward. 


Pad applicators do a sloppy job if you get too much 
paint on them. In this photo sequence is shown 


the best way to make sure the paint is evenly dis- 
tributed. Dip the pad in the tray's deep end, then 


à D 

Small specialty rollers make some difficult jobs easy. 
This corner roller, with its V shape, here reaches 
into the hard-to-get-at grooves in a common type of 
wall paneling. They have many other uses. 
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squeeze off most of the excess paint by drawing the 
applicator up the sloped end. Remove the remain- 
ing excess by scraping the pad over an edge of the 
tray. You can do it in one continuous motion. 


Mounted on a spring, one specialty roller bends 
around pipes, lally columns, and posts to cover 
more surface with each stroke. The handle on this 
holder can be fastened in any position on frame. 


IHE ANSWERS to these six questions unlock the 

secrets behind every mechanism known to man. Yes, 
from ancient Roman chariots to today's Atlas missiles 
and tomorrow's *Buck Rogers" space equipment, 
EVERY machine ever invented is based on only SIX 
MECHANICAL ELEMENTS - the lever, wheel-and- 
axle, inclined plane, screw, pulley, and wedge. 

THE HOW AND WHY OF MECHANICAL 
MOVEMENTS by Harry Walton takes you on a fasci- 
nating tour of the world of mechanics and machines, 
all the way from pre-history to tomorrow. 

At the outset, you'll be amazed and amused by 
ancient man's mechanical ingenuity. (Over 2,000 years 
ago an Egyptian invented the taxi meter. In 150 B.C. 
another mechanic built the first slot machines. Electric 
batteries, originally used for electroplating, were in- 
vented in Bagdad 4,000 years ago.) 

After a comprehensive, easy-to-understand introduc- 
tion to the six basic mechanical elements, you dig into 
the “how and why” of friction (without it, no machine 
can operate), automatic transmissions, hydraulic 
clutches, differentials and scores of other machines and 
mechanisms you use every day. 

Next you follow the development of steam, hot air, 
and internal combustion engines from their beginnings 
in the 17th Century to today's ignitions, turbines, 
diesels, jets, and the fantastic Stirling engine (silent, no 
explosion, no exhaust, with uses and applications rang- 
ing from refrigeration to submarine and space satellite 
propulsion). 

You'll learn all about rotary power — from the ancient 
Persian windmill to the rotary combustion engine, 
including the Wankel (a recent development you'll 
want to watch, as it will probably be the next major 
breakthrough in mass-produced automobile engines). 

One of the newest sciences of all — fluidics — gets full 
coverage. And you'll see how applications of this aston- 
ishing new power can turn a high-speed ship in its 
tracks, or control jet engines, or guide torpedoes. 

Next, you'll trace the growth of rockets from 1040 
A.D. (when the Chinese first published the formula for 
gunpowder) through the futuristic ion rocket and the 
personal rocket belt — a real leap into the 21st Century. 

You'll wind up your journey through this fascinating 
mechanical world with a survey of "the wheels that 
remember" — gyroscopes and inertial guidance systems. 

Use your lever-principle scissors to cut out the cou- 
pon and order this brilliant picture-and-text adventure 
into the world of mechanics today. There's no risk or 
obligation — you have seven full days to examine THE 
HOW AND WHY OF MECHANICAL MOVE- 
MENTS in your own home. If you're not delighted, 
you may return the book and owe nothing. 


POPULAR SCIENCE BOOKS 
44 Hillside Avenue, Manhasset, N.Y. 11030 | s 


Do you know the simple mechanical principle 
behind the scissors you use to cut out this coupon? 


or: What triggers the alarm that awakens you each morning? 
The mechanical element behind the complex worm gears that push a 20-ton truck? 
Which principle operates air and boat propellers and the blades of household fans? 
The basis of the differential hoist you see in the auto repair shop? 
The principle you make use of every time you drive in a nail? 


THE HOW AND WHY 
OF MECHANICAL 


MOVEMENTS 


by Harry Walton 
illustrated by Ray Pioch 


e GIANT 8 X 10 FORMAT 
e NEARLY 300 ILLUSTRATIONS 
e FULLY INDEXED 


ANSWERS 1. lever 
2. wheel-an: le 3. inclined plane 
pulley 6. wedge 


POPULAR SCIENCE BOOKS H-969 
44 Hillside Avenue, Manhasset, N.Y. 11030 1 
Rush my copy of THE HOW AND WHY OF 
MECHANICAL MOVEMENTS by Harry Walton. 
If I'm not delighted, I may return it after 7 days 
and owe nothing. Otherwise, bill me for only $7.95, 
plus postage. 


Name. 


Address. 


City. — —— State. Zip Code— 
EXTRA SAVINGS [] Check here if you enclose 
payment with your order and we'll pay postage. 


MÀ — — — — — e a c d 


AME MONEY-BACK RETURN PRIVILEGE. 
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Build This Double-Deck Gazebo 
[Continued from page 183; 


deck frame, nail in the three secondary 
joists, and lay the deck. 

The stairs. Add them now for access 
to the deck while working on the upper 
Structure. Assemble treads to stringers 
with two screws into each end before lift- 
ing assembly into position. Lag-screw 
the stringers to the posts at the bottom 
and spike to the deck supports at the top. 
Spike the railing to the beveled tops of 
the bottom posts. The left rail continues 
up to meet the deck railing; the right one 
notches around the joist (as in photo). 
The pitch is optional, but I paralleled 
the pitch of the roof peak for appearance. 
Leaving the treads without risers not only 
avoids toe-cramp but keeps the airiness. 

Taper the eight two-by-six rafters and 
clamp them to the columns for final ad- 
justment. The pitch-angle shown on the 
blueprint is approximate. Scribe the verti- 
cal where rafters will butt at center of the 
suspended four-by-four column; take them 
down; miter all to match. 

Notch the top end of both suspended 
columns to take the two-by-six ridge- 
board; cut and fit the four-by-four peak 
rafters. Now, spike the lower rafters to 
paired columns and cut and nail a ply- 
wood gusset to each side. Lift these as- 
semblies into place and spike to the top 
of the corner columns. Add the peak 
rafters, driving a lag screw down through 
their mitered ends and into the tops of the 
columns. Spike their top ends to the sus- 
pended column and trace off a pattern 
for the two plywood gussets that go on 
the inside faces. Nail the ridgeboard into 
the slots. 

Nail on the one-by-eight panel boards 
with V groove down to give a good-look- 
ing under roof. The two-by-four tie raf- 
ter adds a rigidity you'll appreciate when 
you climb up to shingle. Spike the upper 
ends of these rafters to opposite sides of 
the ridgeboard and lap them at the roof 
angle. For the shingling, use 7$" gal- 
vanized nails so tips won't pierce the ex- 
posed ceiling. 

Apply 17" shingles with 7" to the 
weather. At the top, cut shingles to meet 
and finish off with two one-by-six cap 
boards anchored with 8d nails into the 
rafters. 

Facing the cube. Cut the siding boards 
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to set flush with the bottom edge of the 
sheathing. The gap between them and 
the slab (caused by the column anchors) 
is then closed with a one-by-six baseboard 
against which the battens will butt. At the 
top, the battens butt tight under the two- 
by-12 deck joists. 

The door is built up much the same as 
the walls. Nail siding boards to a 4'-by-6' 
plywood panel and apply the one-by- 
four edge frame and cross battens. 

The deck rail. Since the top of the 
railing varies from one-by-12s on long 
runs to one-by-eights at corners, the cross 
section on the blueprint applies only to 
one-by-12 runs. Splats for the one-by- 
eight sections will have less splay so must 
be shorter (about 30”). 

The easiest way to shape the splats is 
to drop them on a table saw (with the 
fence set 1144” from the spinning blade) 
to make a straight “pocket” cut at each 
side, then move to a band or saber saw 
for the curve cuts. 

Gaps between splats are flanked by 
the quarter-round splat rail and the 
deck's edge trim, so will catch water. You 
may want to cut a batch of filler blocks 
to glue between splats to prevent this. ls] 


What ingenious or useful trick 
have you developed? Share it 
with others and win a prize 


Some of the world's smartest people 
read PoPuLaR Science. They keep doing 
all kinds of clever things—in basement 
Shops, in home improvement, around 
their cars or boats, in electronics, or 
whatever interests them enough to oc- 
cupy a large part of their leisure. 

What about you? What have you done 
lately in any of these activities that 
others could profit from? What original 
procedure have you devised? 

Each one of them is worth not less 
than $25 if accepted for publication in 
PoPuLaR Science. Write up your trick or 
hint, on one side of a sheet of paper, 
and send the description along with a 
Sketch or photo (and negative) to: 

The Editors 

Popular Science 

355 Lexington Ave. 
New York, N.Y. 10017 


PS Anti-Car-Theft Device Competition 
[Continued from page 85] 


their purpose in a manner much too com- 
plicated for either manufacturer or ulti- 
mate user. 

The parking-lot key problem also has 
been tackled by inventors. One patent pro- 
vides two keys, only one of which is sur- 
rendered to the attendant. With this sec- 
ond key the car can be driven only in low 
or reverse for moving from space to space. 
Normal driving is obtained with both keys 
used together. Another patent places a re- 
strictive lock on the shift lever to achieve 
the same purpose of confining the attend- 
ant to low or reverse. 

Does that seem like a good idea? You 
could drive a modern car all over town in 
low and nobody would even notice the 
difference. 

The “key left in car” gambit, stressed 
by all police officials whom I queried, has 
received some inventive attention. One 
patent makes it impossible to leave the 
key when the ignition is turned off. The 
key is ejected. If the thing flipped over 
into that left rear inaccessible corner 
under the seat, what would an owner say? 

We have combinations on safes, com- 
binations on luggage, and combinations 
on padlocks, so it is not surprising to find 
combinations in the automobile-patent 
world. One patent I looked at is a me- 
chanical combination on the transmission 
case. The second is an all-electric deal 
filled with relays and solenoids. 

Zeroed in on ignition. Most locking de- 
vices, even from early times, have zeroed 

* in on the ignition because it is the easiest 
to lock. Unfortunately, it is also the easi- 
est to circumvent. Some inventors en- 
closed distributor and coil in a locked com- 
partment supposedly immune to wire 
jumping. Interestingly, Ford did this 30 
years ago and added a steel tube to carry 

» the wires to the ignition lock on the dash. 
A thief surely would work up a sweat hack- 
sawing his way into one of these. Don’t 
ask me why it was abandoned. 

Alarms of various kinds are popular 
today but, because I’ve seen them dis- 
regarded so often by passersby and even 

. by police, I was a bit derogatory about 
them with the police panel. I received my 
come-uppance. “The thief doesn't ignore 
them,” said McDermott. “He scrams.” 
Nevertheless, I don't think alarms are 


a good enough deterrent, and useless 
against the duplicate-key artist. 

About now I can hear you murmuring, 
"If this guy is smart enough to knock 
everything, how about him throwing out 
a few ideas?" Well, I'm thinking! 

It takes fuel, air, and electricity to 
run a gasoline engine; fuel and air to make 
a diesel go. How about some scheme that 
cuts off any one of these in a foolproof 
manner? It has been done for the diesel 
engine by shutting down the fuel-injector 
pump. 

Could sensors do it? Oldtime corner gro- 
cery stores had a cash drawer under the 
counter. 'To open it, the storekeeper had 
to place his fingers in a certain pattern 
on a series of buttons in the drawer pull. 
Any offshoot of this idea for an automo- 
bile? Perhaps with capacitance-actuated 
sensors like the ones they use in auto- 
matic elevators? 

Credit cards, the plastic ones with 
raised lettering, are in everyone's pocket. 
Could a similar one slip into a “reader” 
which would permit an important unit 
of the car to function only if it got the 
right “message”? (This would still leave 
the problem of the parking lot, but don't 
expect me to do all the work.) 

Incidentally, autos up to only about 
10 years ago had an ignition switch with 
three positions: Run, Off, and Lock. 'This 
eliminated the parking-lot problem be- 
cause the owner did not have to leave a 
key. The car was driveable with the two 
open positions, and the key was used 
only for locking when unattended. How- 
ever, cars with this type of switch were par- 
ticularly easy marks for auto thieves and 
Detroit abandoned it under pressure from 
the auto-insurance companies. 

Hopefully, all this analyzing will help 
you avoid obvious pitfalls. An old pro- 
fessor often admonished us, “Find out 
what mistakes have been made before so 
you won't repeat them. If you must make 
mistakes, for Heaven's sake make origi- 
nal ones." So I have laid out some past 
mistakes for you to profit by. 

Incidentally, the kookiest patent I ran 
into had two automatic jacks under the 
chassis. When you turned the lock, these 
would jack the car up with all four wheels 
off the road. Or was it kooky? Hs 
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Your Next Boat May Be Ferro-Cement 
[Continued from page 113 


with galvanized wire-mesh reinforcing. So 
beware! 

Do-it-yourselfers mix only as much 
mortar as they can plaster on before it 
begins to set up. This means using a 
small concrete mixer or paddle-type mor- 
tar mixer. Hand mixing doesn't produce 
the air-entrained mortar recommended. 

Sand should be what's called “mortar 
sand." This is fairly fine and lacks 
the !&-inch and larger grains that regular 
concrete sand contains. Don't use really 
fine-grained plaster sand; it makes weak 
ferro-cement. 

Plastering the hull. It takes at least 
two men to plaster—one man on the in- 
side pushing the mortar through the 
mesh reinforcing, another on the out- 
side smoothing the mix with a cement- 
fin'shing trowel. Mortar must be forced 
all the way through to eliminate voids 
and cold joints (wet against dry con- 
crete). Both cause weakness and leak- 
ing. A "pencil" vibrator helps work 
mortar through; larger vibrators tend to 
shake the mortar out of the mesh. 

Another reason for having two or 
more men working together is to finish 
the plastering quickly. Ideally, the 
whole job is done at one time to avoid 
cold joints, which crack and scale. 
When cold joints can’t be avoided, the 
dried concrete is brushed with a cement- 
water paste just before plastering is re- 
sumed. 

The layer of mortar outside the wire 
reinforcing should be about ' inch 
thick, unless the mesh has been coated 
with an epoxy sealer to prevent corro- 
sion. Hull irregularities can’t be success- 
fully bridged over later with mortar. 
The added thickness of unreinforced 
mortar only crazes and cracks at the 
surface after hardening. 

Some builders plan to use a concrete 
pump, though the minimum rental 
charge is likely to be from $50 to $100. 
“Shotcrete” placement is not practical: 
It shoots mortar through the mesh and 
out the other side, unless a backup board 
is used. 

Curing. Ferro-cement hulls must be 
damp-cured both inside and out for at 
least seven days--the longer the better. 
During the cure, the concrete should nev- 
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er be allowed to dry out, or its strength| 
will be diminished. The simplest curing 
method used is to coat the concrete with 
a white membrane curing compound, 
such as W. R. Meadows Sealtight Cure- 
Hard. You can apply the compound with 
spray, brush, or roller. One coat on th 
hull’s inside and outside is enough. 

Finishing the outside. After the con- 
crete has cured, you have to undercut any 
wires that stick through, and patch over 
the hole with mortar or epoxy cement. 
You can smooth over the surface with a 
carborundum block—but it isn’t easy. 

You might try an epoxy paint or a non- 
fouling hull paint, or a vinyl or acrylic 
coating. But the use of enamels is not 
recommended. 

Inside structures. As for the keel, you’d 
either precast it and bring it into the hull 
construction, or cast it into the shell. ] 

Bulkheads are usually ferro-cement, 
too. Either their reinforcement is welded 
continuously with that of the hull, or the 
bulkheads are bolted to brackets welded 
to the hull reinforcement. 

For engine mounts, you could use 1⁄4- 
or "inch angle plate molded into the 
hull and drilled to receive the engine 
bolts. Rebars welded to the mounts flare, 
out in all directions, equalizing the load- 
ing as much as possible. 

You can use fittings of any metal ex- 
cept aluminum in ferro-cement without 
danger of electrolytic action. Good can- 
didates are regular and stainless steel, 
bronze or brass, even metal that has been, 
galvanized. [^ E 


Where to get more information 
on ferro-cement boats 


Robert Bruce Associates, Coconut Grove, Fla. 33133 

Lionel Eubanks, Naval Architect, 1400 Broadway, 

Blue Island, Ill. 60406 s 
E-V Associates, Inc. Subs. of Allied General, Inc., 

261 S.W. 6 St., Miami, Fla. 33130 

Fibersteel Co., P.O. Box 661, West Sacramento, 

Calif. 95691 

Portland Cement Association, Old Orchard Road, 

Skokie, IIl. 60076 

Samson Marine Design Enterprises, Ltd., P.O. Box 

98, Ladner, B.C., Can. : 
Seaferro Inc., 2455 E. Sunrise Blvd., Ft. Lauderdale, 

Fla. 33304 

Windboats, Ltd., Wroxham, Norwich, Norfolk, NOR 

032, England 


The ONLY ' 
Tongue and Groove ^ 
Family 
With A 
Pedigree 


" 
ic^ 


Channellock originated the tongue and groove 
plier more than 30 years ago. 

Channellock improved its original design with 
patented features available in none of its 
imitators. 

Channellock precision machines the mating 
parts to ensure smooth-working action. 

In short, Channellock has been imitated but 


never equalled...ask mechanics who own them. 
How do you make sure you're getting a genuine 
Channellock? Look for the trademark on the 
handle. If it isn't there, tell the man "No 
thanks" and go elsewhere. You'll be glad you 
did. 

Let us introduce you to the entire family. Send 
for our catalog, no charge. 


TOOLS BY 


TCHAN NEL LOCK | 


MEADVILLE, PA. 


SEPTEMBER 1969 , 201 


Nothing grips pipe like 
a RIDGID vise. Our full 
width, tool-steel jaws 
have specially cut hard- 
ened teeth that posi- 
tively anchor the work. 

Malleable iron base 
and yoke can't break 
or warp. And when the 
work's finished, your 
RIDGID releases in- 
stantly. Integral bend- 
er and rear pipe rest 
make everything easy. 


Pipe 

just can't 
slip 

when it's in 
the steel 
jaws of a 


RIDGID 


Bench Vise. 


RIDGID Bench Yoke 
Vises come in 8 sizes, 
%" through 6”, can be 
set up for fast right or 
left hand opening. 

See and buy one at 
your Dealer’s. He car- 
ties a complete line of 
Work Saver Tools from 
The Ridge Tool Com- 
Pany, Elyria, Ohio 
44035. 


RIDGID 


New windows that don’t 


need paint! 


Nor putty, nor storm windows . . . that won't warp, 
rust, dent, corrode nor need scraping, or repairing. 


4 
Get FREE Booklet on 
New Andersen Perma-Shield" 
Windows 
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! Andersen Corporation 
| Bayport, Minnesota 55003 
l 
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Address. 
City. 


State. 


Andersen Windowalls 


Only the rich can afford poor windows 
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All Those New CAULKS 
Continued from page 152 

€ Glass: Dow Corning Aquariu 
Sealer; Pecora Aquarium Sealant. 

€* Automotive: GE Auto Seal; DA 
Windshield Sealer. 

And there's another whole family o 
sealants for boats, which will be covered 
separately in a future issue. 

Are all these new caulks really that su- 
perior—or is it a case of overspecialization? 
I posed this question to top makers and 
sellers of sealants, including several who 
market a full family of caulking materials. 

My first surprise was that Sears recently 
reduced its whole line of caulks to two 
types: acrylic latex and polysulfide rubber. 
(They guarantee the latter for 10 years.) 

This didn’t quite jibe with the views of 
Z. J. Obara, Vice President of DAP Inc. 
Research Division: “In the construction 
and maintenance of single-family homes, 
a polysulfide or silicone sealant is rarely] 
necessary. These products are intended 
mainly for high-rise structures where major 
building stresses are involved. If a sealant 
with such rigorous performance character- 
istics is required for a low-level building, 
poor design or structural problems are 
present. Home owners should manage 
very well with a quality acrylic latex for 
use with paint and a butyl-rubber sealant * 
where painting is not involved." 

The fact is that it is possible to over- 
invest in sealant. For certain jobs, the old 
forms of oil-base caulk may be adequate. 
DAP must think so, even if Sears doesn't 
—and DAP still sells the stuff. But for 
most major caulking jobs you're safe with - 
acrylic latex, deciding between butyl and 
polysulfide sealants for such special uses 
as joints between dissimilar materials. 
The chart will help you, there. 

Don't dismiss the costlier products when 
they do a tough job best, however. The 
prime example is silicone rubber, for seal- . 
ing around the bathtub or repairing leak- 
ing drainage pipes. Others have their 
place, too. 

How to choose. Joint movement figures 
big in caulking. Thermal expansion and 
contraction of materials cause joints to 
widen or tighten with changes in tempera- , 
ture and humidity. Caulk in a joint 
shouldn't halt movement but should com- 
press and stretch with it. Caulks for mov- 
ing joints should be elastomeric, that is, 


All Those New CAULKS 


should remain flexible. Such caulks are 
usually called sealants: butyl, polysulfide, 
silicone, solvent acrylic, hypalon and poly- 
urethane. (We left the latter out of the 
chart because it's too new to recommend 
for home jobs.) Polysulfides and silicones 


.take the greatest joint movement. 


Caulk prices in the chart are retail. Un- 
less otherwise identified, the price is for a 
standard ll-ounce cartridge. (Silicone 
cartridges are 12-ounce.) 

Curing time. Caulks vary in the time it 


. takes them to turn from fluid to solid. This 


is measured in two steps: tack-free time 


and curing time. Short tack-free time re- 


duces dust pickup. It should be long 
enough, though, to give you ample time to 
tool the joint and clean up. Curing is the 
length of time it takes for the bead to set 
allthrough. Caulks cure by solvent evapo- 
ration, exposure to moisture, or exposure 
to air. Those that cure by solvent evap- 
oration (oil-base acrylic latex, solvent 
acrylic, butyl, neoprene) shrink most. 
Use all caulks as they come. Don’t thin 
them—you’ll increase shrinkage and lessen 
adhesion. To lengthen any caulk's life, 


paint it. The one exception is silicone 
rubber; paint won't stick to it. 

Don't skimp on caulk. All joints should 
be at least 14-inch wide and deep. Beads 
in moving joints should be roughly as deep 
as they are wide, and the width should be 
about four times the joint’s movement. 
Deeper joints should be filled before caulk- 
ing; if the caulk's label recommends a fill- 
er, use it. Since the bead shouldn't bond 
to the bottom of a moving joint, use a fill- 
er that won't bond to the sealant. 

Filling isn't necessary in nonmoving 
joints, except to save on caulk. If the 
joint is over an inch deep, use a filler. 

Joint preparation. Scrape out the old 
caulk down to a clean joint. Dust with 
a stiff-bristled brush. Wipe with a solvent- 
dampened cloth to remove grease deposits. 

Most caulks don't need priming when 
applied to materials in the normal house. 
But follow label recommendations. Caulk 
makers are no more eager to clutter their 
packages with priming recommendations 
than cigarette makers are to print that 
“hazardous to your health" statement. If 
a primer is asked for, it’s needed. [^ Bl 


One of 


No other distiller makes his whiskey 
the same way we make Seagram's 7 Crown. 
So no other whiskey has the same 
smooth taste. 
Or the same consistently fine quality. 
And guess what. 
No other brand of whiskey is 


a kind 


Seagram Distillers Co., N.Y.C. 
Blended Whiskey. 86 Proof. 
65% Grain Neutral Spirits. 
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asked for as often as 7 Crown. 
It figures, doesn’t it? 
Say Seagram’s and Be Sure. 
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What Kind of ATV is Best for You? 
[Continued from page 77] 


swamp buggy. Yet it will wallow, slowly, 
over slop in which a hiker would sink hip- 
deep. The majority of them slog along in 
open water at about the rate of a paddling 
bird dog. 

A trial in a floating bog proved that the 
six-wheeler sloshes through muck and 
reeds with only occasional dubious mo- 
ments. Sometimes you go along quite 
well, sometimes you go very slowly, but 
you always keep going. The articulated ve- 
hicle does about the same. Both chugged 
and splashed in full floating posture to 
the middle of a fairly deep pond. Enter- 
ing water at a reasonable angle and speed, 
freeboard is adequate. 

'The Cushman we used was not equipped 
for flotation (an option). Still, the 
Trackster walked through floating bogs 
with mush, muck, water-spaced hillocks. 
'The tracks seemed to perform as well as 
wheels in control and going power. 

We had no chance to try the ATVs on 
snow or ice. Certainly they'd do a fair 
job, although the wheeled rigs might tend 
to belly-hang in soft, deep snow. 

It would seem that if you wanted to inch 
and wiggle through tight turns—as around 
closely spaced trees—the smaller vehicles 
would have an edge. 

Tires vs. tracks. The Trackster gives 
freedom from punctures in cactus, slash 
cuttings, and sharp rock. But external 
cold patches and a take-along pump will 
fix low-pressure tires on the spot. Pres- 
sure is so low you can push your fist into 
them. And the wheeled rigs can operate 
on less than all their wheels. We had no 


Articulated Coot has a frameless body that's formed 
of two halves. The drive shaft to the rear wheels is 
passed through a connecting pivot joint. 
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trouble with the tracks, but they can be 
levered off by striking a stump or rock just 
right. Replacement is possible—not easy. 

With ordinary good maintenance, the 
correct fuel/oil mix, and spare plug, your 


engine should stay with you. The JLO. 


and OMC engines on the test vehicles 
gave not a moment's trouble. 

Maintenance chores. All three machines 
score “A” for access. The Cushman is 
fanciest—with panel latches and a lift-out 
front hood and dash panels. The hood, 
incidentally, conceals an impressive hy- 
draulic oil-cooler radiator. The Sur-Trek 
and Terra Tiger reveal their inners when 
a few plastic panels and seats are lifted 
clear. Neither is hard to get at, but main- 
tenance is different. 

The Terra Tiger has about a dozen 
grease fittings on the axle bearings and 
countershaft. You get a gun for this job 
(every 6-8 hours); also a spray can of 
chain lube. AMF’s Sur-Trek has sealed 
bearings, but would probably benefit from 
occasional lubrication of the chain. 

Slam-bang travel. Heading into never- 
never land with a chain-drive rig I'd pack 
the wrenches needed for tension adjust- 
ment and for aligning and adjusting steer- 
ing and braking. Also pack a handful of 
chain links. ATV travel can get slam-bang 
in a hurry. Common sense decrees tools 
to readjust the merchandise. 

Summing up the structures and drives 
of the three PS test vehicles: 

€ All have rugged fiberglass hulls with 
good access to vital parts. 

@ Cushman's hydrostatic, from Sund- 
strand drive to bird-cage track sprockets, 
eliminates most mechanical linkages. In- 
the-field repair might be difficult. 

€ AMF feeds front and rear chain 
drives from a conventional Salsbury trans- 
mission. Chain drives are simple; no prob- 
lem. Articulated linkage between front 
and rear hulls is clever—sophisticated, and 
extremely rugged. 

€ Terra Tiger feeds chains from Sals- 
bury transmission via steering clutches. 
Appearance suggests it would be easiest to 
repair and adjust in the field. 

After three days of field trials with the 
ATVs, PS editors agreed that wheeled, 
tracked, articulated—all of them are real 
fun to drive. [eB] 


Theless youuse, 
the more youlike it. 


TR ee, 


An oil's reputation often 
depends on how little you use. 
^ Quaker State comes by this 
reputation naturally. 

Refined from 100% Pure 
Pennsylvania Grade Crude Oil, it 
has a special lubricating power 
to protect engine parts longer. 
Prevents oxidation and break- 


down, even in the fierce heat 
today's engines generate. 

Others prefer Quaker State for 
a practical reason. It exceeds all 
car makers' warranty requirements. 

But most drivers who have used 
Quaker State within the past 50 
years prefer it for the first reason. 

You use less. 


MOLDS 


for making 
Ornamental Concrete 
Thema... 


< 


INP dd 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY, 
P. 0. BOX 99 « HICKORY 7, N. C. 28601 


~d  CABINET HARDWARE -VENEERS -TOOLS 
5 EVERYTHING for the Wood Shop 


SEND FOR CATALOG NOW 


OVER 1500 ITEMS at MONEY SAVING 
PRICES! Finest domestic and imported 
hardwoods . . . all dimensions. Hardwood 
veneers. Power tools at discount prices. 
Hardware, lamp pante, upholstery Supplies, 
mosaic tile. Hard to find inlays, bandings, 
etc. Get new catalog... send name, address 
and enclose 35¢ to pay postage, handling. 


FTSMAN2 as E C6 Cocos one 


imuti£ome: W OOD 
5 


S 
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If you own a '63 or older model 
U.S. car, you're entitled to a 
$15 discount on Comfy-Kit 

Air Conditioners. 

You see, we're overstocked with 
bracket kits for the older models — 
and it adds up to extra savings for 
you. Add the regular savings offered 
by Comfy-Kit, and you'll find you can 
enjoy air conditioned driving at really 
tremendous discounts — up to $200 
or more. 

Quick "n easy to install, Comfy-Kit 
units come complete with everything 
you need to do the job — including 
the loan of special tools if you need 
them. 

Let someone else pay the high 
prices for air conditioning. You'll 
have a better unit — and save lots 
of money to boot. 

Remember, if you have a '63 model 
or older car, deduct $15 from the 
regular price shown on the coupon 
below. That's just $118 for the 
Standard, $133 for the Super and 
$150 for the Supreme. 


COMFY AIT. 
P. O. Box 8585, Dept. 
Dallas, Texas 75216 


PS9 , 


© Enclosed is $133* for Standard Unit. 

[I Enclosed is $148* for Super Unit. 

[] Enclosed is $165* for Supreme Unit. 

[] Enclosed is $30 deposit on a 7] 

D) Standard [] Supreme Unit. 1 will pay the 
balance, plus C.O.D. charges when delivered. 

O Enclosed is $8.00 deposit for a set of four 
tools, which will be returned to me when I 


Super 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

H return the tools. 

1 [O ! would like to see the instruction book be- 
i fore | order. I enclose $1.00 for the instruc- 
1 tion book only. | understand this will apply 
i on any future Comfy-Kit order. 

1 [I would like information on a Comfy-Kit 
H dealership. 

1 
1 
1 
1 
1 
1 
1 
1 
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Engine displacement. 
Power Steering.......... 
Floor shift... 
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| compressor will work. The box is mostly 


Sandblaster That Cleans Spark Plugs 
Continued from page 146 
My source of compressed air is a 15-hp. 
diaphragm-type compressor rated at 35 
p.s.i. and 2.5 c.f.m.—it’s normally used for 
light-duty paint spraying. Just about any 


scrap 14” plywood and the mixing gun is 
made with two 15"-thick hardwood blocks 
glued together. Short lengths of copper, 
plastic, and rubber tubing, plus a few brass 
fittings and glue, round out the materials 
you'll need. 

Making the mixing gun. The cleaner’s 
only critical part is the mixing gun. To 
make it, start by cutting two blocks of 
hardwood, like cherry or maple, each 214" 1 
square and at least 14” thick. 

Clamp the blocks together and drill a 
34” hole 5$" into the end grain on one | 
side for the discharge nozzle. Drill a 14” 
hole 74" into the opposite end in line with 
the first hole for the injection nozzle. Then : 
drill 15" hole 5$" into the same end as ' 
the injection nozzle, for the suction tube. 
'The drawing shows how holes align. 

Remove the clamps and extend the 14"- 
diameter suction hole in both halves to 
the mixing chamber. Glue the two halves 
togetler, carefully aligning the holes, and 
let the glue dry completely. 'Then fit the 
4" length of 14” o.d. copper tubing into 
the suction hole, sealing it in place with 
a heavy application of white glue. Do the 
same with the rubber discharge hose. 

The injection nozzle is 1⁄4” o.d. copper 
tubing with the end in the mixing cham- 
ber stopped down to a !1;"-diameter ori- 
fice. You can solder a plug in that end or 
stop it up with epoxy cement, then drill a 

114” hole through. Now attach the com- 
pression elbow 7$" from the orifice and 
glue the injection nozzle in place. 

A 5" length of 14” copper tubing goes 
into the other side of the elbow and out 
through a hole in the side of the box. I 
inserted a thumb-operated air valve be- 
tween this length of tubing and the rub- 


; ber hose from the compressor; it cost an- 


other $2.85. But you may find it just as 
easy to turn your compressor on and off 
each time you clean a plug. 

Optional extras. As an afterthought I 
mounted two holders on the sides of the 
box. One holds up to eight spark plugs. 
The other is a tray for gauges to gap the 
plugs and other small tools. 


World's Biggest Atomic-Power Plant 
[Continued from page 97 
piles and rumbling trains to replenish 
them. (One ounce of uranium holds the 
energy of 70 tons of coal.) 

A-power is the answer to air pollution 
from smokestacks. The acid-forming and 

- corrosive sulfur dioxide they emit is now 
recognized as a menace to health. Costly 
efforts to eliminate it have proved only 
halfway measures. “We want eventually 
to get all of our smokestacks out of Man- 
hattan,” says Con Ed’s chairman of the 
board, Charles F. Luce. 

How about radioactivity? A-plants them- 
selves do have stacks—a 600-foot chimney 
at Browns Ferry—that release gases of 
mild radioactivity, after a hold-up period 
reduces it to a safe level. AEC experts put 
this in perspective with a surprise finding: 
Conventional power plants’ smokestacks 
spew into the air more radioactivity, of 
biological significance, than A-plants of 
comparable size do. (Traces of radium in 
coal and oil are responsible.) The amount 
from either kind of plant is called trifling. 

Outwardly, A-plants’ styles are chang- 
ing. You wouldn’t recognize some of the 
latest ones as atomic—for lack of the huge, 
distinctive outdoor globe or dome that 
used to surround a reactor, to confine ra- 
dioactivity in case of accident. What takes 
its place just as safely can be seen at 
Browns Ferry. Below each bulblike reac- 
tor chamber (called a “dry well") is a 
doughnut-shaped tunnel half-filled with 
cold water. Escaping steam from a rup- 
tured reactor would promptly be con- 
densed in this “pressure-suppression 
chamber,” obviating need of a huge struc- 
ture to confine it. General Electric pio- 
neered this innovation. An alternate 
system being introduced by Westinghouse 
uses millions of ice cubes as an “ice con- 
denser” for escaping steam. 

The coming A-plants’ fuel needs have 
launched a uranium-prospecting rush that 
puts our great ore hunt of the 1950s in the 
shade. Despite important recent finds, 
present sources of “yellow cake"—the ca- 
nary-colored uranium-ore concentrate—are 
called enough to last no more than nine 
years. But a coming major development 
should avert any shortage. 

Next—‘‘breeder"’ A-plants. The AEC has 
spent upward of $2 billion—as much as the 
Manhattan Project did to build the first 
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Unmistakable. 


If you would rather shoot great pic- 
tures than worry about exposure set- 
tings, you're all set with the Kodak 
Instamatic 814 camera. It's the most 
automatic Kodak Instamatic camera 
of them all. 

While you have the fun, it does 
the work. 

Just drop in the film cartridge. The 
"814" automatically adjusts to the 
speed of the film. Aim it at the sub- 
ject. It automatically computes and 
sets the proper exposure. Even warns 
you when to use a flashcube if the 
light is low. Snap the picture; a 
spring motor automatically ad- 
vances both film and flashcube for 
the next picture. 

So make no mistake. See the Kodak 
Instamatic 814 camera with its 
precision rangefinder and superb 4- 
element f/2.8 Ektar lens—less than 
$145—at your Kodak dealer's. 


Price subject to change without notice. 


Kodak Instamatic: 814 
camera 
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DO IT YOURSELF - - - - LIKE A PRO! BUFF & POLISH 


METALS & PLASTICS AS A HOBBY OR FOR PROFIT | 


CO 


Page 126! 
NER'S € 


at your shop or home with 
various grits and sizes 
with both flap-wheels and 
buffs—including our own 
compound for 

ishing on flat, 

irregular 

PLASTIC 


SH 

FINISHING 
ONE OUTFIT 
STARTER T #10 in- 
cludes 3 assorted flap- 
wheels, 2 satin finishing 
wheels, 2 buffing wheels 
& 4 bars of buffing com- 
pound. LIST VALUE... 
32. INTRODUCTORY 

* $17.75 


on metals, plastics, plated surfaces, unpainted wood. $2.98 + 75€ 
pp & hdlz, Complete instruction manual included. 
For further information on how to start your own Mctal Finishing 
(buffing and polishing ) Shop write 
SCHAFFNER MFG. CO., INC., PS! 
mer Center, Pittsburgh, Pa. 


SAVE TO 85% 


Send 25¢ 1000's Of 
(Coin or jump) 

r BIG 
BARGAIN 
CATALOG 

'ISFACTION OR MONEY 


COMPRESSORS e WINCHES « GEAR MOTORS «'CB RADIOS 
SURVEYING INSTRUMENTS « TEST INSTRUMENTS e PUMPS, 
WALKIE- TALKIES # TAPE RECORDERS « POWER PLANTS 
ELECTRONICS « TELEPHONES e BINOCULARS e WELDERS 
SCREW JACKS  TARPAULINS e AIR TOOLS « HYDRAULICS 


SURPLUS CENTER tiie Cede 88501" 


Carpenter's Secret 
Makes Hinge Screw 
Holes Vanish 


(Mr. W. C. B., Norristown, Pa.) 


Fill unsightly hinge screw holes like profes- 
sional carpenters do with PLASTIC WOOD. 
Handles like putty. Hardens like wood. Plane 
it. Sandpaper it. Varnish or paint it 
for perfect finish. Get PLASTIC 
WOOD in tube or can. Walnut, oak, 
mahogany or natural color. At all 
hardware outlets. 


GENUINE 


PLASTIC 
woop" 


CELLULOSE FIBRE FILLER 
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World's Biggest Atomic-Power Plant 
A-bombs—to help harness the peaceful 
atom in pressurized-water and boiling-wa- 
ter reactors, the principal U.S. types to- 
day. Now, their success story has enabled 
the AEC to switch its efforts and funds to 
what will come next—the “breeder” re-. 
actor, which amazingly produces more 
fuel than it consumes. 

How? 'The answer begins with the sim- 
ple fact that only 7/10 of one percent of 
natural uranium is fissionable uranium 
235, capable of chain-reacting. 

That is practically all that today's big 
atomic-power reactors can run on. 

Left over is nonfissionable uranium 238. 
Some is cast aside when reactor fuel is en- 
riched in U-235 at a gaseous-diffusion 
plant. More remains in the spent fuel. 
Happily it is not being wasted, but saved 
and stockpiled. 

Called “depleted uranium," this ugly- 
duckling U-238 has only the most limited 
uses today. (Extra-heavy, it makes com- 
pact counterweights for aircraft linkage 
systems, and ballast for the launch-escape 
tower of the Apollo spacecraft.) But to- 
day's glut of it will be tomorrow's windfall. 
Bombarding it with neutrons will turn it 
into fissionable plutonium—so far used 
mostly in nuclear bombs, but a promising 
future reactor fuel. Thus practically all of 
natural uranium, not just a tiny fraction, 
can serve as fuel—and uranium reserves 
will go many times as far. 

Breeder reactors will bring this off. The 
reactor's core uses plutonium, or a mixture 
of it with U-235. Excess neutrons from the 
chain reaction turn a surrounding “blan- 
ket" of U-238 into more plutonium fuel, 
for later removal and use. All the time, the 
reactor is generating power. In the most- 
favored design, liquid sodium metal— 
molten at boiling-water temperature—car- 
ries heat from the core to make steam. 

AEC trials with experimental breeder 
reactors have proved that even more fuel 
can be made in the blanket than is con- 
sumed in the central part of the core. 

So far, the largest U.S. breeder, and the 
only commercial one, is Detroit Edison's 
60,900-kw. Enrico Fermi power station at 
Lagoona Beach, Mich. 

The AEC sets its sights far beyond. 

AEC's new breeder program. Highest- 
priority civilian-reactor project of the 
AEC is now a breeder program aiming at 


World's Biggest Atomic-Power Plant 


a liquid-metal-type breeder power plant of 
a million kilowatts by the 1980s. Already 
it is reviewing designs for a breeder of this 
size, made for it last year by the five lead- 
ing U.S. reactor makers. And it is current- 
ly inviting plans from industry that will 
lead, meanwhile, to a 300,000-to-500,000- 
kw. breeder plant in the 1970s. 

With A-plants like these—far more eco- 
nomical to operate than any before— 
uranium's price will become unimportant 
in generating electricity. For the first 
time it will be practical to exploit vast 
deposits of high-cost uranium—and per- 
haps even to extract uranium from sea 
water, as is being tried in Britain. 

Breeders of another kind may tap an 
abundant atomic fuel almost unused today 
—thorium, whose minerals are widely 


found in granite. Unlike uranium, natural 
thorium has no chain-reacting ingredient— 
but breeding could turn it into a fissionable 
fuel called uranium 233. 'The reactor core 
would have U-233 fuel and a natural- 
thorium blanket, and plain water would be 
the heat-transfer medium. 'To give the 
idea a practical trial, the AEC has just be- 
gun actual construction of a thorium- 
breeding core, due to be installed in 1974 
in the power reactor at Shippingport. 
Ultimately, scientists will tame the 
fusion reaction of the H-bomb, and give us 
nuclear-power plants fueled by deuterium 
or heavy hydrogen, available in limitless 
quantity in the sea. Meanwhile, abundant 
uranium and thorium fuel—conserved by 
breeding—should allow us ample time to 
await that day. [^B 


A "Proven Performer" 
for more than 14 years 
Fiber-Glass handle 

guaranteed not to break, 

bend or collapse in normal use. 
Dura-Cushion grip absorbs shock. 


FAYETTE R. PLUMB, INC. «PHILADELPHIA, PA. 19137 
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ELF: Broadcast with "Mystery" Radio Waves 
Continued from page 107 


This is the Navy’s schedule. It has 
already built one transmitting antenna, 
two crisscrossed cables of about 14 miles 
each, near Clam Lake, Wis., in the Che- 
quamegon National Forest — federally 
owned land. The cables are strung on 
poles above ground with a transmitting 
station at the intersection. This complex 
will be used for a test program “to de- 
velop and perfect techniques and devices 
for reducing induced electrical interfer- 
ence to noninterference levels.” 

If this initial test is successful, the 
Navy will move on to the next phase, 
burying more and longer cables in the 
ground near Park Falls, Wis., southeast 
of Clam Lake, and conducting still more 
tests. If the Navy is convinced they have 
solved all the problems, it will go ahead 
and build the whole system. Although 
the Navy won’t say how much current 
will flow through the final system, the 
cables in the interference tests will han- 
dle a hefty jolt of several hundred am- 
peres. In previous pilot tests in another 
state, the large currents electrified fences, 
rang telephone bells, disrupted communi- 
cations, and generally gave people the 
willies. 

Here are some of the problems the 
Navy will consider, from the top down: 

Air navigation. Will Sanguine interfere 
with existing air navigation facilities? 
Very unlikely; most of them operate in 
much higher frequency ranges. 

Power lines. Here, Sanguine is definite- 
ly a problem. The ELF signals of San- 
guine—below 100 Hz—could induce cur- 
rents that would play hob with 60-Hz 
household electricity. Results might be 
flickering lights, TV picture hash, trip- 
ping circuit breakers. The solution is to 
convert to balanced power lines, which 
are much less susceptible to induced cur- 
rents than unbalanced ones. 

Telephone lines. The currents that ring 
the telephone usually operate below 100 
Hz; those that carry voice transmissions 
operate roughly from 200 Hz to 3,000 Hz. 
Induced currents could ring the tele- 
phones when no one was calling, and 
cause buzzing and other noise to inter- 
fere with conversation. 

The solution is one the Bell Telephone 
system has been using for years to rid 
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its lines of unwanted current—installing 
neutralizing transformers. 

Railroad signals. Induced currents 
could turn signals on when no trains were 
coming or going, or turn the wrong ones 
on when they were. Fortunately, rail- 
roads in the Sanguine area use mostly 
balanced circuits already, so would not 
have to be changed to protect them. 

Metal fences. If a metal fence, with 
metal poles stuck in the ground, runs for 
any length—say a mile or more— parallel 
to a power line, it can carry an induced 
current, and may be dangerous. 

The Navy will ask permission of the 
owner of any such fence to chop it into 
Shorter segments, then hook it together 
again with insulating materials, cutting 
the closed loop. 

Animal and plant life. Could under- 
ground currents endanger plants and ani- 
mals? The Navy will explore Sanguine's 
possible biological hazards, using plants 
and animals native to the area. 

Conservation. Will the very act of in- 
stalling Sanguine destroy the natural 
beauty of the area? Sanguine is in the 
heart of Wisconsin's northwoods, a popu- 
lar tourist area. Many residents worry 
that all the digging will tear up the scen- 
ery, erode the soil, and sully the many 
attractive lakes and streams. 

The Navy replies that it will use dig- 
ging methods successfully employed by 
the utilities. The cables will be buried in 
trenches, then covered over immediately; 
the only thing to show above ground will 
be the transmitter buildings. 

Cable television. CATV, or cable tele- 
vision, uses a master antenna for a whole 
community, and feeds TV signals to 
homes of subscribers via cables suscepti- 
ble to induced currents. 

The solution appears simple. CATV 
systems employ booster amplifiers at va- 
rious intervals. Interrupting the outer 
shield of the coaxial cable with capacitor 
couplings at the amplifier stations, would 
break up the closed loops. 

The Navy is confident it can overcome 
these hurdles, and has planned to spend 
the next four years running tests to prove 
it. Then, and only then, will the world's 
largest antenna be buried, and come to 
life. Uus 


Now one soldering tool 
combines all the advantages 
of a lightweight pencil type iron 
—a fast heating soldering gun 
—and tip temperature control. 


NEW 
WELLER | 
TEMPMATIC;, 


Temperature 


Controlled P i 
Soldering Tool f 1 WELLER ELECTRIC CORP., Easton, Pa. 


World Leader in Soldering Tools 


featuring Weller's #7 component protection even on and off. Ideal for electrical 
exclusive new POWERHEAD in the most delicate work work, hi-fi, models, hobbies. 


" PE situations. And it eliminates " 
The long-life, high efficiency frequent tip changes and filing. Choice of models—$12.95 list 


POWERHEAD is another great . : Model GT-7A has 700°F. 
innovation from Weller. It The entire tool weighs only 346" chisel point POWERHEAD 
contains the Weller tempera- 7 ounces. Yet it can be used 

ture control system. The for light or heavy duty Model GT-6B has 600°F. 
POWERHEAD gives maximum soldering. Trigger turns heat Ya" conical point POWERHEAD 


MOON WALK 
APOLLO FILMS 


These Are The Actual Color Movies & Stills Taken By 
The Astronauts. Color Close-Ups NOT SEEN ON TV; 
Earth From The Moon; Moon Exploration By Armstrong 
And Aldrin; Complete From Blast-Off To Moon Activity 
To Splashdown. 


8mm COLOR MOVIE (Reg. 8 or Super 8) 
1. 400 Ft COLOR Complete $40 
2. 400 Ft B&W Complete ... $20 


35mm COLOR SLIDES (2x2 Mounted) 


3. 24 Selected as Best Of Mission 


Best 24 PHOTOGRAPHS 
taken By Apollo 11 Crew: | 1621 Cahuenga, Hollywood, Calif. 90028 


4. 24 8x10 B&W... . $12 | send following: 
5. 24 8x10 COLOR . . $75 


ALSO AVAILABLE 


APOLLO 10 FLIGHT 
(May 18-26 1969 Within 9 Miles Of Moon). [ ADDRESS. 
6. 400 Ft 8mm COLOR MOVIE | city, STATE 


7. SET OF 6 COLOR SLIDES ... | Please specify [ Reg. 8mm or [ ] Super 8mm 
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Enjoy y Independence 


With A Sparetime 


BUSINESS 
OF YOUR OWN 


Here's a proven, practical way 
Fo to carn sparetime cash while you 
) | develop a money-making business of 
E |: your own. Investment is small. 


no overhead, no stock to var 
se ding involved. 4 Sa 
to operate, Tiles combina- 
s, hand, 


band and circular 
0 experience needed. 


Tax 33 to :6 An Hour In Sparetime 


Get started now and watch your business grow! Thousands are 
earning cash this easy way— many build a complete sharpening 
service with year around profits. You can, too, with the easy-to- 
follow Foley Plan—write us today! 


FREE BOOKLET SHOWS HOW 


Fact filled booklet tells you how to start a spare- 
time business; how to get new business. Rush coupon, 
get "Money Making Facts” and details on Easy Pay- 
ment Plan. No salesman will call, 


Name. 


Address. 


Solves Repair Problems 


Durham's fills cracks and holes in 
Plaster, wood and tile. Won't shrink 
or fall out. Economical, easy to use. 
Big 4-Ib. can, only $1.80 at lumber, 
paint. and hardware dealers, or 
shipped direct postpaid in U. S. for 
$2.25. Money-back guarantee. Order 
now. Donald Durham Co., 

804, Des Moines, lowa 50304 


Box 


New Discovery Makes 
Stuck Drawer Slide At 
Fingertip Touch — 
Without Oil! 


A new spray lubricant so clean it won't soil linen or 
clothes in drawer. 


One Sw-o-o-sh! And tight stuck drawers, win- 
dows and zippers slide easy when you spray 
new 3-IN-ONE DRY-LUBE 
Eliminates friction without 
oil. The secret is a new spray 
lubricant so clean it won't 
soil your best clothes. Get 
3-IN-ONE DRY-LUBE at all 
hardware outlets. 


3-IN-ONE 


DRY LUBE 
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Riding Honda's Fabulous Four 
[Continued from page 109] 
weight of the bike is a solid 520 pounds. 
Crash stops from 100. After five hard 
stops from 100 m.p.h., the rear internal- 
expanding brake was smoking. But aside 
from a squeak, the front brake—a hydraulic 
disk type—continued to work perfectly 


without any signs of fading. The front-, 


brake lever has a different feel than the 
ordinary motorcycle brake lever, since 
Honda's operates a small hydraulic cyl- 
inder on the handlebar instead of the con- 
ventional cable. 

New models often have teething prob- 
lems and the Honda 4 is no exception. 
The rear chain throws oil. The ignition 
key is cleverly hidden under the gas tank 
just forward of a rocker-box cover that gets 
awfully hot—though there is a kill button 
on the right handlebar. 

When tightened, the friction damper 
makes it amazingly easy to operate the 
twist-grip throttle on a long trip; but you 
need a tool kit to loosen the damper for 


| around-town operation. A knurled screw 
! would make changes in damper friction 
, possible with your fingers. 


Finally, gasoline mileage could have 
been better. On a five-gallon tank, not 


' including the three-quart reserve, the best 


I could do was 151 miles. 

On the plus side there's a long list of 
nice things. The engine is absolutely oil- 
tight and the electrical system with its 
three-phase alternator works perfectly. 
Craftsmanship from welding to painting 
is superb. Seating and positioning of con- 
trols, especially for long trips, is excellent. 
The bike was turbine-smooth; I noticed no 
vibration points. 

Warning. Road-riding enthusiasts will 
find Honda 4's big-bike qualities worth 
taking a good look at. But any machine 
that can spin its rear wheel in second has 


too many beans for a novice rider. 
HONDA CB 750 SPECIFICATIONS 

Engine = ....4 cyl., 4 cycle 
Displacement . oe 736cc 
Bore and stroke . ..61x63mm 
Compression ratio 9:1 


"uu 


Horsepower 

Torque (Ib./ft.) 44 @ 7,000 r.p.m. 
Weight ......... isses O20 ID. 
Transmission ‘B-speed, constant mesh 
Ignition 12-volt battery and coil 


Tap speed: tested/claimed 111 m.p.h./125 m.p.h. 
l4-mile elapsed time (claimed) ................ 12.6 sec. 


Electric Tools Under Water? 
[Continued from page 99 

the tool. Into this he inserts the required 
accessory. 'The rotary impactor interrupts 
the torque, relieving the diver of any force 
that might make his job impossible by 
twisting him out of equilibrium. When 
chipping or sawing is required, the diver 
.takes off the rotary impactor, replacing it 
with a linear compactor." 

Such changes, as well as switches from 
one tool function to another, are much 
quicker than with standard drills. Units 
slip on and slip off in seconds—important 
when a diver is deep under water, working 
under time pressure. 

What SeaPower can do. Powered by 110 
volts of 60-cycle single-phase power, 
through special antikinking cable, the 
SeaPower provides: 

€ Two-speed spindle, at 1,200 and 300 
r.p.m. reversible. 

€ Full range of drill sizes, all quick 
slip-on. 

@ Diamond-core drills, also quick- 
change, in diameters up to 1117 inches. 

€ Sockets for use on the rotary im- 
pactor, which provides 200 foot-pounds of 
torque—enough to handle nuts up through 
115 inches. 

€ Adapter for saw blades on the linear 
adapter for one-inch travel at 1,200 
Strokes per minute. 

€ Chippers or chisel heads for the 
linear adapter. 

€ Hole saws from 3⁄4 inch to 215 inches. 

€ Reamers and taps for precisioning 
drilled holes and threading them for bolts. 

€ Scrapers, grinders, and rotary 
brushes. 

All these attachments are driven by a 
motor rated at 5$ hp., attached to high- 
or low-speed spindle, as appropriate. 

Who needs it? Anybody with work to 
do underwater. It really depends on how 
much work there is to be done. The rig 
costs $3,500, more or less, so you prob- 
ably wouldn’t want to buy one to use 
around your swimming pool. But accord- 
ing to Robert E. Levenson, president of 
Oceanautic Mfg. and Research, the Sea- 
Power may be available for rental before 
long. With any amount of work to do 
around a pool, a dock, a boat slip, or a 
hard-to-haul boat, a rented SeaPower 
might be just the underwater helping 
hand you need. [e B] 


HEAVY DUTY WELDER 


“BEST FOR THE MONEY” 


LIFETIME 10-DAY 
GUARANTEE A TRIAL 


WELD, BRAZE, SOLDER, CUT 


Only os Prepaid Complete Ready To Use 
$20. 4 VALUE. WITH EXTRA $2 PACK OF SUPPLIES 


Every home, shop, and hobbyist needs this Quality metal working ma- 
chine. Use up to Vs'' welding rods and Ya" carbons. Follow simple 
instructions to make or repair 1001 items including furniture, toys, auto 
bodies, fenders, trailers, boats, farm and garden tools and E. juipment. 
Operates on 110 V. 30A. for pennies—Adjustable Twin Carbon Arc Torch 
easily REGULATES HEAT FOR EACH JOB. Eliminates changing cables— 
replaces gas torches—no tanks or refills to buy—produces to 11,000* 
heat. YOU CAN PAY MORE BUT YOU CAN'T GET A BETTER LOW COST 

WELDER. Over 506,000 in use. Manufacturers of welders for over 30 
years. LIFETIME GUARANTEE. Simply return prepaid. We will repair 
and reship FREE of charge. YOU GET: heavy duty welder in rugged 
metal cabinet, ground clamp, cables, combination torch and rod 
holder, welding manual and heimet, plus Free $2.00 pack “TOUCH 
WELD" rods for instant and automatic arc, brazing rods, ¥%" carbons, 
solder and flux. Complete ready to use. Nothing else "to buy. 


ONLY 4-WAY GIVES YOU AN EXTRA $2.00 
WELDING & BRAZING RODS, CARBONS, FLUX 1j 
SOLDER. 2 PACKS WITH ORDER. 


ORDER TODAY ON MONEY BACK TRIAL. IF NOT COMPLETELY SATIS- 
FIED, RETURN IN 10 DAYS AND WE WILL REFUND PURCHASE PRICE. 
SEND ONLY $2.00 and pay $16.95 plus C.0.D. and delivery charges, or 
send only $18.95 for postpaid shipment in Continental 
FOUR." WAY WELDER CO., 1810 Federal St., Dept. R3-J, Chicago, 


HEAVY DUTY BALL-BEARING PUMP 


IRRIGATE « DRAIN © SPRAY © CIRCULATE e All-metal, 
rust-proof XB. Stainless shaft. Use 1⁄4 HP or larger. 
1 HP for up to 5,200 GPH 60’ high or 3,000 GPH from 
25' well. 114" inlet. 1” outlet. For belt or direct 
drives 

Type P won't rust or “clog. “Bronze bearing. 
(¢-—, Hundreds of thousands in U 2, 
P — GPH. 1" inlet. 34” outlet. 
P'pd. cash with order. MONEY 


LABAWCO, Box 4, Belle Mead, N.J. 08502 


mure T World's THRIFTIEST Light Plants 


The Champion—1200 watts 
115 volts AC for only $149.50 


Unbelievable but true-Brand new 
production methods now make pos- 
sible world's finest design in a ser- 
vice free alternator light plant at 
this unprecedented price. Plant puts 
Out a steady 1200 watts of 115 Nol 


$- 


burners, pumps. TV, or anything 
requires up to 1200 watts. 
a rugi 


when you ean buy this rugged top 
quality [LE aur Cattery Brice, 
#1: 65lbs.: 50 


cuampion $149.50 Fxtrory 


MASTER MECHANIC MFG. CO.,Dept 


Southern Customers Write to Dept. B-99, Box 6! 


, Sarasota, Florida 
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even cuts a file 


Y i 
The most versatile power 
tool accessory...ever! 


You can cut through ceramic tile, fiberglass, brick, 
slate, stone, all metals... 


COAST 


Zero 


: ALL-PURPOSE CUTTING AND SANDING DISC 


Zippidi-Do 


even a hard file in minutes 


with the Zippidi-Do cutting and sanding disc. Silicon car- 
bide grains embedded in nylon mesh give it amazing 
cutting ability. And the Zippidi-Do makes a great sanding 
and shaping disc for use on old paint, rust, wood, tile, 
all metals. The Zippidi-Do can be used with any electric 
drill or flexible shaft. It wears and wears and never clogs. 


Complete kit contains Zippidi-Do disc, molded back- 
ing disc, arbor and flanges... 


only $4.00 at hardware 


stores and depts. Coastal Abrasive and Tool Co., Inc., 
Trumbull, Conn. 06611. 


. TO YOUR OWN DOCTOR'S PRESCRIPTION `` 


EYEGLASSES BY : 


Mail orders filled by $95 

licensed optician from 1 
(Including single vision lenses, frame and case). H 

Doctor's prescription will be filled by a skilled, approved and licensed optician — 1 

or your own prescription duplicated. Lenses are ground and manufactured to 1 

U.S. optical standards. Choose from complete catalog of men's, women's and 

children's glasses. Bifocals, trifocals, sunglasses or SAFETY HARDENED LENSES 

at low additional cost. We guarantee accuracy, perfect fit. 


SEND FOR YOUR FREE CATALOG TODAY 


PRISM OPTICAL INC. 


Dept. PS-35 136 Liberty St., New York 6, N. Y. 


INVEN 


INVENTIONS—NEW PRODUCTS—IDEAS | 
DEVELOPED s PREPARED a 


ir Commercial Appeal & 
DESIGN MARKETING PATENT SEARCHES DRAWINGS a 
Second Decade of Reliable Service to 


E INVENTORS * MANUFACTURERS * ATTORNEYS [| 


United States Patent Ofice former Patent Ezam: 


United States Department of Army former Patent Adviser n 
| Member: United states Council Int'l Chamber Commerce 
eee CREE CONSULTATION mec commerce. 


W THE RAYMOND LEE ORGANIZATION NM 
230-H Park Ave. New York City 10017 212 MU 6-8500 gy 
m SEND FREE ur Pu 


"IMPORTANT PATENT. INFORMATION" 


Escape from the Deep 

[Continued from page 81 
rescue vehicle), open the hatches, and be- 
gin the transfer—24 men at a time. This 
first transfer can be accomplished in a 
matter of one to three hours, or even less. 
After the men to be rescued are aboard the 
DSRV, the hatches are sealed, and the two 
craft are unmated. The return trip to the 


mother sub is begun. For the DSRV hy- 


dronauts, it is the same rendezvous and 
docking task all over again, except that 
current and swell problems are consider- 
ably reduced when both craft are neutral- 
ly buoyant. 

During the transfer of crew members to 
the mother sub and the wait for the return 
to the bottom, the DSRV batteries are re- 
charged, and chemicals such as charcoal 
and others in the craft's absorption system 
are replenished. The three-man crew— 
pilot, copilot, and medic—whose perma- 
nent station is in the forward sphere of the 
three-sphere vehicle, will have a brief peri- 
od for rest and nourishment. 

If the breathing atmosphere of the 
DSRV becomes contaminated, the res- 
cuers can put its emergency breathing 
system to use. It is capable of supporting 
them and the rescued submariners 
throughout the mission. 

When the disabled submarine has been 
properly prepared for her long sojourn on 
the bottom, and the entire crew—including 
that of the DSRV—has transferred to the 
mother submarine, return to port begins. 

Immediately, naval authorities begin a 
reconstruction of the events leading to the 
casualty. Once they have determined its 
cause and decided on corrective action, the 
DSRV will be back on station, ferrying re- 
pair crews and equipment to and fro until 
the disabled vessel can make her way back 
to the surface. 

To save lives. This major breakthrough 
by the U.S. Navy should soon be available 
to our submarines—and to the navies of all 
nations. 

The DSRV could not have saved the 
brave men of the Scorpion and the Thresh- 
er. Those subs perished at depths so great 
their hulls were no longer intact. But sure- 
ly this remarkably clever, compact, and 
capable undersea craft will help save other 
submariners. In between rescue missions, 
it will help mankind explore and develop 
our vast undersea domain. Ge! 
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Itonly 
tastes 
expensive 


wer woont 18/8 02 
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Instantly Stops Attacker 


Assailan ts run serea: 


Temporarily leaves attackers 
helpless. Dyes skin identify- 
ing attacker for police, Effective up to 15 ft. Lip-Stick size-hides 
easily in palm of hand, Women buy on sight. Amazing profit! 

SAMPLES for TRIAL Sample offer sent to ull who send name at 
once. Postcard will do, SEND NO MONEY, Just your name, 


KRISTEE CO. Dept. 704, Akron, Ohio 44308 


WARNING! 


going fast. 
packs. Hardened steel, 
Tor Hung. miine. routing. writing 
etal or wood. Use in 
. Big tools. from 14 


. wide. 
Get these most useful toolx now. 
16 tool set—government cost $10 


] ; 
100% GUARANTEED. 


TEXAS SURPLUS CENTER, Lancaster, Texas75146 


WE PAY POSTAGE. A LIFETIME BUY! 


Doctors Find Way To 
Shrink Hemorrhoids 


And Promptly Stop Itching, 
Relieve Pain In Most Cases. 


Science has found a medication with 
the ability, in most cases — to stop 
burning itch, relieve pain and actually 
shrink hemorrhoids. 

In case after case doctors proved, 
while gently relieving pain and itch- 
ing, actual reduction (shrinkage) took 
place. 

The answer is Preparation H®— 
there is no other formula like it for 
hemorrhoids. Preparation H also 
soothes inflamed, irritated tissues and 
helps prevent further infection. In 
ointment or suppository form. 


t 
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=o 
n REFINISH jj 
I RESTORE jg 
l...anything of wood 


LET Constantine's picture-packed Catalog- 
Manual help you build new furniture — help 
[| you restore and refinish beat-up cabinets, 
Chairs, chests, tables. Find i 
ever you need. Newest material 
instructions. Largest selection of beautiful 


woods. Specialty tools. Products not found : 
in stores or by mail elsewhere, Unsurpassed 2. 000, 
[| values. Send for vast, illus. catalog NOW! 


CRAFTSMAN PRODUCTS 
Woods- Vengers — Inlays 1 


tantly what- 
s plus plans, 


[| Teor out ad. Mail with 25€ 
I for vast new CATALOG 


NE aa 


Carving Woods & Patterns I 
Cane Kits—Lamp Parts 
Hard-to-find Wartvare 


= on ol 


| ane OKYGEN 
WELDING TORCH 


$3495 ^) 


New portable SOLIDOX welding torch goes anywhere. Only 
4 Ibs. Burns amazing solid oxygen pellets and standard 
14 oz. propane. Flame exceeds 5000°F. Braze weld, silver 
solder, melt 14" steel. Complete kit contains: Torch, pellets, 
propane, protective glasses, nickel. er braze rods, spark 
lighter, tip cleaner, instruction in welding techniques. Ideal 
for shops, hobby, metal repair. Professional results. Low- 
cost SOLIDOX pellets available by mail. SOLIDOX is simple 
and safe. Money back guarantee. Only $34.95 ppd. Write 
for free brochure. 


SEND ONLY $500 


pay postman $29.95 plus postage on delivery. 


Name 


Address 


City 
State Zip 
Cleanweld Products Co., Box 1061, South Gate, Calif. 90280 


PLAN BOOK 


LINDAL 


Your leisure home is in this book. 


Build part or all of it yourself 
and save hundreds of dollars! 


This handsome 36-page book is chock-full 
of ideas for your vacation home. Full-color 
interiors and exteriors with easy-to-read floor 
plans. Lindal Cedar Homesare masterpieces 
of good taste, with the careful attention to 
detail and craftsmanship you'd expect of the 
world's largest cedar-home maker. Wide 
range of sizes and prices. Every home is 
pre-cut, ready for quick, easy assembly on 
your site. Shipping costs tailored to meet 
competition anywhere. 


Lindal Cedar Homes, Dept. S9, Tacoma, Wa. 98465 
Enclosed is $1 for my Lindal Cedar Homes Plan Book 


Name 


Address 


City State Zip 


WERT 


“DONT QUIT SMOKING 


before giving my pipe 
a 30 Day Trial 


New principle that contradicts every 
idea you've ever had about pipe smok- 
ing. I guarantee it to smoke cool and 
mild hour after hour, day after day, 


without rest, without bite, bitterness 
or sludge. To prove it, I'll let you try 
anew Carey Pipe. Send your @# 
name and address today for my 

free complete trial offer. Write: 


E. A. CAREY, 1920 Sunnyside Ave., Dept. 281-K, Chicago40 


HEAVY DUTY WELDER 


10-DAY FREE TRIAL 
Lifetime Guarantee 


5 
A Brand New 95 


gj, 1969 Model vost 
y/ Fits ordinary 110V outlet 
“4 Notone* but 3 welding heats 


Weld, braze, solder or cut most anything made of metal. No experience necessary. 
Follow simple instructions to make repairs on cars, trailers, farm and lawn equip- 
ment, bicycles, appliances, etc. Make campers, boats, furniture, hundreds of valu- 
able ‘items. NOTHING ELSE TO BUY! Comes complete with full face shield, $2.00 
pack of welding and brazing rods, heavy duty power cables, special electric torch 
attachment, ground clamp, flux, easy-to-follow illustrated instructions, rod holder, 
etc. Uses Standard 1%” rods and 14” carbons to weld iron, steel, brass, bronze, 
aluminum, other metals. New improved HEAVY DUTY circuit gives more welding 
Power. Gives 4 times the heat needed to melt toughest iron. Plugs into ordinary 
110V outlet. 3 WELDING HEATS . . . Not just one as with other low cost models. 
Use "high" for tough jobs, "medium" or "regular" for lighter work. This impor- 
lant feature saves you money and time. Makes it possible for even beginners to 
start welding professionally the very first day. Pays for itself quickly. 10 day 
MONEY BACK GUARANTEE. You must be satisfied or return for refund. 

FREE automatic arc striker. Now weld with push button ease. 

SEND ONLY $2.00. Pay postman $16.95 plus postage when delivered, or send 
$18.95 cash, ck., M.O., for fast postpaid shipment. 


WEL-DEX MFG. CO., Dept. w-11, Box 10776, Houston, Texas 77018 
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Electronic Control Keeps Heater on Mark 
Continued from page 186 
through insulators may be soldered into 
the bottom of a small tin can and the 
thermistors mounted thereon. The can 
should be filled about 34 full with kero- 
sene before attaching the cover with sol- 
der or epoxy, leaving a cushion of air to 
take care of thermal expansion. 
The sensor, housed in a small stainless- 


, Steel can, is mounted on the south side of 


the house at sill level, just outside the liv- 
ing room. South was chosen to take into 
account the heating effect of sunlight. 

In a house where the main living quar- 
ters face north, mounting the sensor on 
the north side might be better. 

Customizing your unit. Some variations 
in circuit parameters may be necessary for 
particular installations. For thermostats 
already having built-in heaters it may be 
desirable to adapt the circuit to the heat- 
er, or to remove the heater and substitute 
another. A two-watt resistor or equivalent 
is recommended. 

'The heater power may be easily meas- 
ured with a DC voltmeter (VOM). It 
must be remembered that the voltage is 
unfiltered rectified AC, so power will 
NOT be V? but 1.2 V? watts, where R is 

R R 
the resistance of the heater. 

An optional feature of the system pro- 
vides a night-time reduction of effective 
thermostat setting with automatic reset 
in the morning. It is shown on the sche- 
matic as the dotted circuit, consisting of 
S1, R4, and I1, shunting the transistor. 
The heart of this circuit is S1, a so-called 
“Mark Time” switch. The switch is closed 
by turning a dial marked in hours. This 
shorts the transistor through R4 and Il, 
putting about 1.1 watts into the thermo- 
stat heater as long as the switch is closed, 
reducing the effective setting by about 10 
degrees. At the expiration of the time set 
into the switch it opens, de-energizing the 
heater, allowing the thermostat to resume 
control at its normal setting. 

The indicator light, I1, is merely part 
of the resistive network shunting Q1, and 
serves to indicate when the switch is 
closed. This feature may be used to re- 
duce the house temperature for periods up 
to 12 hours at bedtime, or at any time dur- 
ing the day when the house is unoccupied, 
with consequent saving of fuel. 


New Locks . . . Bad News for Burglars 
Continued from page 173 
perfected by a New York company and is 
expected to go on the market soon. Its 
disk tumblers can be changed in seconds 


to match a new key—and make other keys | 


useless—by the insertion of the new key 
while you press a hidden button. 

What do the locks cost? It depends on 
whether you simply install a replacement 
cylinder in your existing lock or replace 
the whole works. The prices given above 
are for replacement cylinders; complete 
installations can cost upwards of $50 per 
door. 

Pickproof locks are expensive for a 
number of reasons: They are manufac- 
tured to much tighter tolerance than con- 
ventional designs; they are “premium” 
locks, built of top-quality materials and 
designed to function during severe weath- 
er conditions that would corrode or 
freeze up conventional designs; and their 
rated life span is considerably greater 
than run-of-the-mill units. 

Most important, though, they are built 
tough as nails, since they are designed 
to withstand all the abuse a burglar can 
dish out for at least an hour. In some 
cases, a pick-resistant lock can conceiv- 
ably be “more lock" than you need. 

Obviously, you should think twice be- 
fore you install a pick-resistant lock in 
an old lock body that can be opened in a 
few seconds by jimmying its latch or bolt. 
And it makes little sense to mount one on 
a flimsy wooden or glass-paneled door. 
Remember-a lock is only one element of 
a security system. 

Also, consider whether or not your 
home has any “easy” alternate points of 
entry: A pick-resistant lock on the front 
and back doors may only divert a deter- 
mined burglar to a convenient window or 
sliding glass door. Unless you also beef 
up these weak spots—and don’t forget 
basement windows and hatch—the locks 
won't significantly increase the security 
of your home. 

Which lock is best? The several lock- 
smiths we talked to each had his own 
favorite. Your locksmith will, too. If you 
do decide to install pick-resistant locks, 
remember one thing: Don't accidentally 
lock yourself out of your house. If you 
do, it may be quite a while before you 
get back in. Ge 


stems, Ya Test 
prior to shi ment GOVT COST $184, Shag. wt, 7 lbs. $17. E 
n P PE. 


ELECTRIC GEAR MOTOR 
Heavy duty, all ball bearing const, Rated 
@ 24 V.D.C. Turns 400 
ond on 12 v.c: 150 REM on 
Contains magnetic clutch, 148% 
shaft free wheels with power off. Reversible. 101 
Like NEW. Tested prior to shpg. Approx. | 
Shpk. wt, 40 Ibs. $27.50 (Sik. #2410; 


X electricals marine, autos 
ler from ad. All ‘prices 
deposit required for 


items, 
FOB Culver City, 
COD. Cal. res. ad. 


Satisfying world-wide customers since 1945. 


i AIRBORNE SALES CO. — dept. 


8501 Stellar Dr., Box 2727 + Culver City, Calif. 90230 


CROSSBOW 


CROSSBOW ^=- 


Outfit 


$2995 


d 
OD S 


cr 

155 hn qu 

| Mor saTisriE ORA 
Nüdwes Crossbow’ CoL Dept. 

3043" s^ Western’ Ave. 


‘OD: 
ME LJ 1936 


Chicago, 


SMITH-VICTOR 


TORCHLAME, 


Remove 
paint 
without 


liquid! 


Without danger to wood surfaces, the Torchlamp uses 
a high-intensity quartz lamp to throw a concentrated 
beam of heat onto the work surface. In seconds, the 
paint blisters and softens—with a few strokes of a 
scraping knife, the surface is clean to the bare wood. 
Removes paint from boats, houses, furniture and rain- 
were Softens tile for easy laying or removal, solders 
copper ti , thaws pipes, etc. Ask for the Torchlamp 
at your leading hardware, paint store or boat yard. If 
they don’t have it yet, send $19.95 to Smith-Victor Corp, 
Griffith, Ind. 46319, and we'll send it postpaid complete 
with carrying case. 


SMITH-VICTOR CORP., Griffith, Ind. 46319 
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Thousands of 


SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Rid- 
gid and many other Nationally ‘Advertised 
brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25¢ for our big 132 page tool catalog to- 
day. Silvo Hardware Co., PSD-9, 107 Wal- 
nut St., Philadelphia, Pa. 19106. 


x 
HOW MANY HANDY DANDYS 
CAN YOU USE? 

Handy Dandys are plastic caps that hook 


onto pegboard and hold quarter-twist glass 
jors, such as used for baby food. Suggestions 


for getting FREE JARS in every package. 
Nothing better for storing supplies, parts 
and small tools. Keeps workshop neat. Sam- 
ple pack 10 for $1 ** 36 for $3.50 ** 72 
for $6 ** 144 for $11.50. Caps only. No 
jars. Postpaid U.S.A. No C.O.D.'s. WICK- 
LIFFE INDUSTRIES, Box 286-PS-9, Wick- 
liffe Ohio 44092 


FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fast! Regard- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-35 
Northeastern, Dearborn, Mich. 48126. 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4" of muscles 
to your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
Send only 25€ to cover postage and 
handling to Joe Weider, Dept. 100-99D2, 
531 32nd St., Union City, N.J. 


Mat Numiss, Dept. PS9. 


TREASURE & COIN DETECTOR 


p, Im 
10-DAY FREE TRIAL r at 


Nana 
2 


agree it will out- 
perform any detector 
costing TWICE this 
low price or return in 
10 days for refund of 
cost. Only VIKING 
dares make this offer. 
Fully transistorized, 
uses ordinary 9V battery, 
weighs 2 pounds. Gives 
loud, clear signal when 
ject is detected. 
NOTHING ELSE TO BUY. 
Complete, ready to operate. 
Send $29.95, check, cash or 
M.O. for postpaid shipment 
or $3.00 and pay postman 
$26.95 plus small C.O.D. when 


VIKING DETECTORS 


Dept.V-3, Box 10880 
Houston, Texas 77018 


2098-41 


New electronic circuit 
guarantees at least 
TWICE THE DETEC- 
TION ABILITY of any 
detector in this price 
Tange or your money 
back. Find gold, silver, /// 
coins, old weapons, etc. 
Works through earth, 
beach sand, water, 
wood. rock, etc. New 
circuit gives more 
power, more depth. 
Not a "probe" type 
but a fully elec- 
tronic, 1969 model 
detector never 
offered before and 
available only 
from VIKING. 
Only detector in 
this price range / 
sold on į 
unconditional 
y BACK 


95 


Post 
Pio 


IMPORTED 


LOCK BLADE 


ouv $275 each 
9" Overall Length 


Flips 

5" When Closed NU 
Opens instantly posed 
matically to 


Sharp and 
Tough 
Stainless 
Steel Blade 


prevent acci- 
dental closing. 
Razor sharp 


long service. Money 
back in 5 days if mot 


plus 254 to cover post. 
age and handling. 


WESTBURY SALES CO. 
BOX 434, WESTBURY, N.Y, 11590 
DEPT, L-71 


MEMENTOS of the infamous 3rd, 


aqu 
å grain 

While they last 

Postpaid. 


Ww. E 
St. Louis. MG. 63158 


raneed, 
razor-sharp 


size, y 
stainless’ ‘steel 
METAL. N 


Fh 
Com- FreePostage 
7 Order now. 


MAIL ORDER 


For the first time, one of New 
York's leading mail-order adver- 
tising agencies is offering its serv- 
ices to a limited number of small, 
part-time, and beginning oppa: 
tors. Our new earn-as-you-learn 
program assures you of expert, 
step-by-step guidance as you 
break into the billion-dollar mai 
order field. Age, education, and 
experience are not barriers. No 
inventories, no catalogues, no 
membership fees. For complete 
details of this exciting plan, write 
today for our FREE Profit Letter 
to: Maxwell, Justin and Adams, 
143 E. 49th St., New York, N. Y. 
10017. Dept. G9 


AFTER 


GAINS 13 LBS. IN 14 DAYS 
That's what Al Ehrlich did on the Crash- 
Weight Formula #7 Plan. This pleasant, 
natural method has helped thousands of 
other underweight men and women gain 
pounds of healthy weight fast. Crash- 
Weight is a super-packed delicious drink 
with 1800 extra calories. Comes in 2 tasty 
flavors: chocolate or vanilla (indicate 
choice). Free 56-page weight-gaining course 
included. 7-day supply $7.50. 14-day 
supply $14.98. Joe Weider, Dept. 100- 
99CW, 531-32nd St., Union City, N.J. 
07087. 


CLASSIFIED ADS $1.75 per word 
advance, Minimum ad, 10 words. A 


number in ad must furnish complete name & street address 


2 AUTO SUPPLIES & 


EQUIPMENT 


AUTO Parts for old cars and new. All 
makes. Catalogue $1.10. Antique Parts, 
Milwaukee, Wisconsin 53204. 


NEW Heavy Duty CD ignition system. 
Details free. Kits $28.95. Assembled 
$39.95. Dealers invited. Delta Internation- 
al Ltd.. Box 1946PS. Grand Junction, Col- 
orado 81501. 


MODEL ''A' Parts. List 25c. Matco, 303 
South Walker, San Pedro, Calif. 90732. 


ENGINES and Crankshafts. Cars and 
Trucks. Domestic and Foreign. Write 
NAM P.O. Box 323, Morton Grove, Ill. 


CROSLEY.  Foreign-American. Parts. 
Discounts. Accessory Catalog. 616 Burn- 
side, Inwood, N.Y. 11696. 


AIR Conditioners—Wholesale—Terms— 
Complete Instructions, Training—Free In- 
formation—Technical Center. Box 59S, 


Buena Park. California 90620. 


Worth *50  » Special $35 


POST PAID 


Powermaster HUNTING 
CROSSBOW KIT 


TERRIFIC 80 LB. THRUST 
TARGET SPORT! 


BEAR. ti. 


ind elevation. Anyone can tara 
fish with 


LAST COMPLETE SILVER SET $2.95 -+ 25c p.p. 


Brilliant uncirculated 1964 Phila. or Denver 
scarce J.F.K. Silver Va dollars 

Hy 25 p.p. 5c gift case, Hoth mints 
p. ee luxurious $1 
wed. presentation 

NU sets S49 .50.— 
325. 


$95. Fifty 

v Bo yr, old uncirculated silver doi ars $4. 
each in kift case + .25 p.p. Fiveasst'd d 
in Juxurious velvet lined presentation case 
Ppa 5 nets (25 coins) 890 + 1.00 

jo! Roh Ki dur dollars S20 P 

0. 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


Advertising Agencies & Services 
Agents Wanted e * 
Antiques, Relies & Indian 
Art Instruction .. 
Astronautics ..... 
Author's Service . 
Auto Supplies & 


quipment . 
Auto Trallers & Campers x a 
Aviation ipe ctas PE 


Boats, 

Body-Building, Self-Defense Courses 

Books & Magazines .... 

Business Opportunities 

Business 5 ‘ex, Information, 
ailing List: EKORN 

Buy It Wholesale .... 


Cameras & Photo Supplies . 
Cartooning, Sign Painting 
Coins & Currency 


Detectives 
Do-It-Yourself 


Earthworms, Crickets, Froxs 
Education & Instruction . 
Electrical Supplies & Equipment 
ctric Trains, Raceways 
Employment Information . 
Enzines & Motors 


Fleld Glasses, Telescopes, Microscopes . 


Flowers, Plants & Nursery Supplies . 
For Inventors Dag 
Formulas, Plans, etc. 


For Sale Mise, 
For the Home .... 


Garden Supplies & Vagipeiéó a 
UA ies aae 
Government Surplus 


HI-FI, Stereo, Electronics 
Hobbies & Collections . 
Home Craftsman . 
Household Pets .. 
Hovercraft ...... 


nventions Wanted 
Jokes & Novelties 
Loans by Mail . " 
Marie Tricks, Puzzles, ete. 
Minerals & Precious Stones . 
Miscellaneous apetito 
Models— ships, Planes. Rockets . 

Moneymaking Opportunities .. 
Motion Picture & Color Slides 
Motoreycles, Bicycles & Suppiles 


Musical Instruments ... 


Of Interest to Women 
Old Gold, 


Jewelry Wanted .. 


ph Records, Tapes .. 


ulthrraphing, ete. .... 
& Rubber Stamp Outfits . 


Radio. Television. Ham Enutpment 
Real Estate .. "— B 
Remalling Services 


Rubber Stamps & Office Supplies . 


Salesmen—Distributors Wanted 
Science & Chemistry 
Snowmobiles .. 


Special Serv 
Sporting G 
Stamp Colle; 
Tobacco, Pipes. 
Tools & Machinery 
Treasure Finders & Geiger Counte: 
Wanted to Buy F 
Wateaes, Clocks— 
E 


| Plans $3.95 each. Cover plans $2.00. 


355 Lexington Ave. 
New York, N. Y. 10017 


r insertion, payable in for our records. Closing date for November issue (on sale 
vertisers using P.O. Box Oct. 30) is September 15. No cancellation after Sept, 10th. 
nd copy and remittance O. K. Kelly, Classified Adv. Mgr. 


MAKE your own ring-valve job! Every- 
thing you need $6.50 postpaid. Not neces- 
sary to remove cylinderheads. pistons. No 
mess. works automatically. Free literature. 
Bunda Specialty Co.. Dept. S-2, Box 29, 
Cedar Grove, N.J. 07009. 

STOP SALT RUST ELECTROLYTICAL- 
LY. Guaranteed Operation. Kit $4.95. 
ISCO. Box 1561. Mansfield. Ohio 44907. 


3 AUTO TRAILERS & 
CAMPERS 


BUILD Your Pickup Camper. Precut 
Kits. Blue Prints, Supplies. Literature 25c. 
Comstock Trailers, Dept. 665, Parsons, 
Kansas 67357. 


PICKUP Camper, Trailer or Pickup- 
Cover . . . Build Yourself. Save! Complete 
on- 
version Plans—econoline type van $2.95; 
passenger bus or delivery van $2. es M tis- 
faction Guaranteed. Equipment log 
8 00 (refundable). Details 10c. Viking 
Camper Supply, 99-J Glenwood, Minneap- 
olis, Minnesota. 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 


SNOW Vehicle & Kart Catalog Hop- 
up  accessory—speed and performance 
equipment—manifolds. engine mounts, ex- 
haust systems. Send 25c. G.E.M. Products. 
496 East St. Charles, Carol Stream, Illi- 
nois 60187. = 

BUILD ‘Popular Mechanics" MINI- 
BIKE featured June 1967 issue. Detail 
plans. photographs $2.50 refundable. Kits, 
parts, engines; factory discount prices. 
Catalog 25c. 'Gillom' Mfg.; PSC; St. 
Charles. Missouri 63301. 

HONDA 50-90-160 Speed Equipment. 
Cams-Big Bore-Stroker. Columbia Engi- 
neering. 2105 E. 37th St., Los Angeles, 
California 90058. 

MOTORCYCLE Turn Signals, gme 
sories. Catalog 25c. Houston, PS, Lockpo: 
Illinois 60441. 

CONVERT Bike ta Motorbike—Plans . 

.00. Snowmobile 
.00. om Industries, Roth- 
sa Minnesota. 56579. 

FOLDING Bicycle, dealer opportunities. 
Portaquip. 1853 SW Jefferson, Portland. 
Oregon 97201. 

MOTORIZE your Bicycle with Lawn 
Mower Engine. No Welding. Easy Plans 
$2.00. Motor’s, Box 415, Baraboo. Wiscon- 
sin 53913. 

EVERY Part for Kart or Mini-bike. Bar- 
gain prices. Giant catalog $1.00. Brown's 
Motorsports. 19 Central St. Worcester, 
Mass. 01608. 


4A SNOWMOBILES 


SNOWMOBILES—Factory prec oom 
Save 20%. 7 latest 1970 models, 18-30 HP. 
Free Inspection. Money back. guarantee, 

Easy terms. Free catalog. Luger, Dept. 
SA-69. 1300 East Cliff Road. Burnsville, 
Minnesota 55378. 


5 AVIATION 


HOMEBUILT: Real Enclosed Helicopter. 
24 Pages Ideas. Information, $2.50. Build 
"Executive" Helicopter. Drawings. Speci- 
fications, $2.00. Helicopter Development 
Box PS147. Washington. N.J. 07882. 


BARTLETT Flying Saucer. Amazing ma- 
chine hovers 200 lb. man over land/water. 

wered by ordinary lawn mower engine. 
Easy to build. Fun to fly. Complete Plans 
Kit Brochure, and Photo Review $3.00. 
Write: Herb Bartlett, Box 3234-B, Scotts- 
dale, Ariz. 85257. 
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AIRBOAT. Propellers. Engines. Plans, 


Kits, Supplies. Complete Airboats. - 
board Airdrives. Catalog $1.00. Banks- 
Maxwell: Box 3301-G, Ft. Worth, Texas 


HELICOPTER, One-Man, Portable Kits, 
Plans. Information 10c. Photos and Three- 
view drawings $1.00. Compcop, Box 1267, 
Redwood City. California 94064. 

MAKE YOUR OWN PROPELLERS 

FOR model airplanes. cars. helicopters, 
etc. It's simple. Send $2.00. Philip Simone, 
22 Chester Ave., Stewart Manor, N.Y. 11530. 


5A HOVERCRAFT 


AERO-CAR. Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine power. Carries one man plus. Hov- 
ers, flys forward. backward. sideways over 
land/snow/water. Complete construction 
pam and brochure. $5.25. MAE RFTDMecub, 

5118. Clinton, New Jersey 08809. 


ASTRONAUTICS 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines. 
launchers, trackers. rocket aerial cameras. 
technical information. Fast Service, Estes 
Industries, Penrose 32. Colorado 81240. 


ROCKETS!! 2000 feet altitude. Powerful 
motors — Kits — Tubes — Cones — Para- 
chutes — Launchers. New Illustrated Cat- 
alog — Rocket Data — Diagrams — 25c. 
Rush Delivery, Centuri Aerospace. Box 
1988. Phoenix, Arizona 85001. 


ROCKET BOOKS. Free Catalog. Rocket- 
lab. Dept. PS. Box 5636, China Lake, 
California 93555. 

LIQUID Rocket Plans $2.98. Amateur 
Rocketry Magazine 50c. Catalog 25c. Star 
prano Byetems, Box 1101, Glendale, Cali- 
fornia 91209. 


6 


7 BOATS, INBOARD & 


OUTBOARD MOTORS 


NEW, used, rebuilt marine motors. Ma- 
rine conversions. flttings. Free catalog. 


Stokes Marine Supply. Dept. 23, Cold- 
water, Michigan 49036. 
FIBERGLASS Canoes. Four Exciting 


Models. Easily Assembled Kits. $39.95 uj 
Factory Direct. Free Literature. Riversi le 
Canoes. Box 5595-CJ, Riverside. Califor- 
nia 92507. 
BOAT PLANS. FRAME KITS. 
BOAT KITS, World's largest catalog— 
Over 200 top designs for the amateur 
builders. New catalog includes Cruisers. 
Runabouts, Deep vee's. Catamarans, Tri- 
marans, Houseboats, Sailboats from Small 
Sail Fish to 34 ft. motor sailers. large 
selection of inboard and outboard Hy- 
gropion: Send $1.00 for large new plan 
it catalog or $2.00 for catalog plus 
Boat Builder's Guide. Clark Craft Boat 
Company, 16-S Aqua Lane, Tonawanda. 
New York 14150. Spice ware 
PLANS. Full-Size Patterns, Frame Kits 
with step-by-step instructions specially for 
amateurs, Send $1.00 for new 96 page cata- 
X: over 80 Cra: 8' to 36' Sail, Jets, 


ards, Outboards. Cruisers. Houseboats, 
Boats. atam, ans. Hydros ''plus'" 

ilers. New "How To Build Boat 
Paleta book ppd. Glen Marine, 


$4. 
Roxcrans, Bellflower. Calif. 90706. 
AYAKS—One man $21.00; two-man 
43500. Sailboat $45 30, Exciting Sitka 
Kayak Kits known world wide for speed 
and safety, Assemble in one afternoon. 
Free pictorial literature. Box 582-5. Wile 
loughby, Ohio 44094. 
NEW 1968 McCulloch, and NU Qut- 
m AHP. RUE 9 Elec- 


tric $268 332 x So. ti ctric $548 
55 Electric IC All Sizes . . . Lit- 
erature 50c Electra Marine, 1427 
Broadway, Brooklyn. New York 11221. 
BOAT Kits. Molded Fiberglass. Save 


money—assemble yourself. Factory molded 
sections Mona into one-piece craft, 30 mod- 
els—14" 32". Cruisers. Runabouts. 
Houseboats Sailboats. Big line accessories. 
motors, trailers. mus termi Free 80 page 


catalog. Lager, De |C-69. 1300 East 
Cliff Road, Burnsville, Minnesota, 55378. 


SUPER or simple: Canoe, Kayak, Sail- 
ing Rig. Accessory peus. Free Catalogue. 
[eR Wer 115 icGavock, Nashville, 


FREE cU - . . Gray inboard, in- 
board-outboard marine engines . . . gaso- 
line, diesel. Graymarine Corporatlon. Cold- 
water, Michigan 49036 or Berkeley. Cali- | 
fornia 94710. 
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BIG Discounts . . . Conraadon Kits... 
Marine Foelas SMON Ee 
missions . . 
chure. Star Marine. Berkeley, Gali TON 


FIBERGLASS, Resin, Foam. Brass, 
bronze screws. Prepaid, no tax. Boat plans 
Catalog 25c. Stiles, 11-S Mantua Hts., New 
Jersey 08051. 


NEW 1969 McCulloch and other Out- 
I 4 4H.P. uus 9 Electric $288 . 


40 Electric $548 

55 Electric $748 . . . ‘All Sizes. Litera- 

ture 50c. Electra Marine, 1427 Broadway, 
Brooklyn, N.Y. 11221. 

BRITISH Boat Plans—sail and power, 
all sizes, wood and fibreglass. Catalogues 
$2.00. applied to purchases. Wood Marine, 
(P8969) Box 175, West Hill, Ontario, Canada, 

COMPETITION Marine Equipment. Over 
300 items for complete auto conversions 
and installations in high performance SK 
and ski boats. Mail $1.00 for new 72 page 
catalog complete with photos specifications 
and prices. Glenwood Marine. Dept. PS. 
1627 W. El Segundo Blvd.. Gardena, Calif. 

4 
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9 ELECTRICAL 


SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies. Send $2. Refundable. For For- 
mulas. Equipment Guide. Operation Data 
And Catalog. HBS Equips ment Division, 
Dept. N7, 3643 East 16th, Los Angeles. 
Cal fornia 90023. 


APPLIANCE — Lamp parts, Wholesale 
catalogue 25c. Seco. 109 South 30th Street, 


Birmingham. Alabama 35233 


SPECIAL SWITCHES For tools, - fans 
E eee Catalogue $1.00. Roth, Box 
slow Penna. 19050. 


10 WELDING, SOLDERING 


LDERS — 
553.30 50. Mo 
New Yoi 2303. 


0.220, 150 Amperes 
1070 Inner, Schenectady, 


AL CELL 110 V WELDER. SE- 
CRET FORMULA first time released. 
Thick Heavy Welds, will burn through 
half inch steel. Simple construction. Build 
in minutes, Send stamped envelope for 
particulars. or $5.00 for EET plans, 
specifications and FORMULA. ARC-CEL, 
Betteravia, California 93425. 


11 DO-IT-YOURSELF 


V GHOST ELIMINATOR. Complete. 
easily installed. fits any TV set. Money 
back if not completely satisfied. $2.00. 
Cash. Check or Moneyorder to Elpro Mfg. 
co. et Colburn St., Honolulu, Hawaii 


WATER!! Drill Your Own Well the 
easy, economical way with Amazing New 
Invention. Save 75^, Free information. 
DeepRock Drilling Company, Opelika, Ala- 
bama 36801. 


BURGLAR-Fire Alarm Supplies. and In- | 


formation. Free Catalog. Protecto Alarm | 


Sales, Box 357. Birch Run, Michigan 48415. 


TER! Drill Shallow well Under 
$23.00. Sample instructions $200. Arwel 
Box 236. Hasbrouck Heights. New Jer- 


sey 07604. 
12 HOME CRAFTSMAN 
FOUNDRYETTE 2400 F. 1!2 to 48 Ib. 


capacity. Circular 10c. Kansas City Spe- 
cialties, Box 193, Middleton, Wis. 53562. 


FREE: New 136 page handicraft catalog. 
Supreme Handicrafts. Box 395-PS, Sioux 
Falls, South Dakota 57101. 


SPANISH Furniture Plans. Send 
stamped. addressed envelope for circular. 
Plans, Dept. PS. Box 12091, Parkville, 


Missouri 64152. 


STAINED Glass Hobby Sup ie oie 
structions. Wittemore-Durbin, 
Hanover, Massachusetts 02339. 

PATCH Chipped Forcea Sinks, Tubs 
Yourself—Easy!! Kit $3.69. Also Hard- 


Glenn, 


$1. 
Camarillo. California 93010. 

BLUEPRINTS. Lathe milling attach- 
ment. Details. Dan M. Potter, Box 73, Ce- 
dar Rapids. Iowa 52406. 

OLDFASHIONED Posters. Illustrated 
Catalog 25c. Originality House. 3906 North- 
land. Newbury Park. Calif. 91320. 

"GETTING Started in Stained Glass”, 
25c. Wittemore, Box 2065X, Hanover, 
Mass. 02339. E; ds 

SQUAREKNOTTERS: Make belts, hand- 
bags. lanyards, dog leashes, etc. Special 
| offer! Beginner's book. catalog, and quality 

cord samples 25c. P. C. Herwig Co., Dept. 


T1-P1, 264 Clinton St., Brooklyn, New 
York 11201. 
13 TOOLS & MACHINERY 


SMALL Foundry Furnaces, Supplies. 
I re utere. Fs Pyramid e rd South 
IN: 'hine, Little 
Jewel. Large Me KCN acron, 
Box 2313-J, Santa Ana. Cali 707. 

GRANITE Surface Plates. Moses. Free 
Catalog. Precision Granite. 11550 Larch, 
Minneapolis, Minnesota 55433. 


MICROMETERS — Indicators — Rods— 
Tater“ Accessories, C Campbell, 1424 Bar- 


NEW lus—Sa vi asso} 
H.S. number drills ‘only. $1.00. Order now 
and receive our tool bargain lists. Salme 
| Enterprises, 15 Briarcliff Lane, Holden, 
ECL —————— P !:— 

NEW Portable Vise and Clamp. Time 
Saving, 2 in 1 Tool Needed in Home, Fac- 
tory and Farm. Durable. fast action. A 
| lasting gift. Send $5. DOIT Co.. P.O. 
| Box 715. Mathews, Virginia 23109. 


14 ENGINES & MOTORS 


REWIND generator for 110 V. 
power plants “plans $2.00. R. Schmaus 

1228 E. Cass St., Tampa, Florida. 

STEAM Engine Kits—Automotive, Ma- 
| rine. Catalog 50c. Reliable Industries, New 
| Baltimore. Michigan 48047. 


18 CAMERAS & PHOTO 
SUPPLIES 


PHOTOGRAPHY For Pleasure or profit. 
| Learn at home. Practical basic training. 
| | Long established school. Free booklet. 
American School of Photography, 835 Di- 
imer tee Dept. 676-029, Chicago, 
| Mini 


48 Al TRA' TALOG 
with the low Jimsco Discount Price. Send 
50c. "5c CREDIT on order of $7.50 or 
more. Jimsco, Dept. 4A1S. 9006 Weukegan 
Road. Morton Grove, Ill. 53. 


|. FREE Price List! Cameras. film. 
bulbs, Michigan Photo Supply. 14321 Tac 


per, Detroit, Micl 


19 MOTION PICTURE & 
| COLOR SLIDES 


CABINETMAKING Made ea: 


“How To Make Formica Counter Topa | 


two excellent Guides let you build Kitchen 


faction guaranteed. Write: Japs, 126-! 


Seventh North. Hopkins, Minnesota 55343. 1 


WOODWORKING Catalog and Manual 
25c. Plus free *'101 Project Ideas." World's 
most beautiful veneers, lumber, plywood! 


Wood finishing. upholstery supplies. Cane. 
Lamp parts. Furniture hardware. Animal 
Whitt! ig blocks. 2.000 workshop products. 


Constantine 2053-N, Eastchester Roa 
Bronx 10461. 


$21.00 HOUR Profit Possible — from 
Home Picture Framing Business. Write: 
Japs, 126-LM. Seventh North. Hopkins. 
' Minnesota 55343. 


175-FOOT 8MM, PREVUE MOVIE . 
Only $1.99. See Laurel & Hardy, Chaplin; 
Fairbanks, Keystone Cops, Gish, Pickford, 
Chaney . . . comedy. drama, adventure, 
! history from the silents! Taste the fun of 
great movies right at home! Order today 

.. specify standard or Super 8. Free cata- 

og. Blackhawk Films. 701 po Sneb 
1 Bldg. Davenport, Iowa 5280: 


FREE! 64-page catalog, TM film. 
Piwey processing equipment. Superior. 
448 N. Wells. Chicago, Prllinois 60610. — 


| „35MM. COLOR SLIDE SAMPLER . 

20 “best” 2* x 2* $1.00. Free catalog 
| Hundreds of sets . ‘travel, circus, wild- 
| life. flowers. railro: etc. Order to- 

day. Blackhawk Films, E Eastin-Phelan 

Bldg.. Davenport, Iowa 5280! 


FREE Catalogues. 5.000 V ino: Films. 
International-S Films. Greenvale, N.Y. 


16MM SOUND-Projectors, Films. 
Used for Sale. Free 
W. 57th 

New York 10019. 


MM COLOR Slides, 10,671 Individual- 
ra E Described Encyclopedia-Catalog 
10c. Wolfe Worldwide. Dept. 16-79, Los 
Angeles, California 90025. 


SUPER-8, 8mm, 16mm, custom made ti- 
tles. Write for free literature. Lancer Pro- 
duin. 1500 Elmwood. Lakewood. Ohio 


6mm SOUND Features And Morte 
medher. 5300 So. Talman, Chicago 60632. 


UNUSUAL movie supplies. Free circular. 
Esoh, 47th Holly. Kansas City. Mo. 64112. 


PROJECTABLE Titles under your slides, 
you make in a minute for 2¢ with ''Slid 
scribe’, 1310 SE Seventh, Portland. Ort 
gon 97214. 


FREE Lists 8mm, 16mm Movies. Film 
Classic. 1926 South Vermont. Los Angeles. 
Calif. 90007. 


SPACE-Nature-Underwater slides. Sam- 
ple slide 25c, free catalog. fmRE. Box 608, 
Dana Point, California 92629. 

16MM CLASSICS. Illustrated Catalog 
25c. Manbeck Pictures. 3621-S Wakonda 
Drive, Des Moines. Iowa 50321 


SELL Your Photos. Report tells How. 
Where. Color Slide Markets. Only $1.00 
Grayson Copeland. 903 Park. West Helena. 
Arkansas 72390. 


21 HOBBIES & 


COLLECTIONS 


PRESIDENTIAL campaign buttons. Free 
list. Bristow. Box 1460-P. Los Gatos. Cali- 
fornia 95030. 


COLLECT Military Miniatures. 500 mod- 
els. Catalog 50c. Bussler. C od 107-E, Wol- 
Jaston, "Massachusetts 021% 


FREE Pricelist. Worldwide Seashells. 
Box 13288. Tampa, Florida 33611. Book $1. 


HOBBYCRAFT Catalogue 25c. Free gift. 
Dynamic, 11736 Royalgrand, Detroit. Mich- 
igan 48239. 


23 


MINERALS & 
PRECIOUS STONES 


New. | 
Catalog. National]! tor, cheaply made in minutes. Plans, 
St., New York City, | 


35.000 VOLT Continuous spark u^] 
1 
and self-addressed. stamped envelope. 
Lawrence Engineering. Box 18366, Phila.. 
Penna. 19120. 


ROCKETS!! 
altitude 


Flying models—2000 feet 
with powerful motors. Tubes. 
Cones, Parachutes, Launchers, Igniters. 
Exciting new Catalog—rocket data—dia- 
grams—25c. Fast Delivery. Centuri Aero- 
space, Box 1988, Phoenix, Arizona 85001. 


27 PLASTICS 


CASTOLITE Liquid Plastic pours like 
water and hardens like glass without heat. 
Clear, Colors. Embed real flowers. butter- 
flies. photos, coins. Also new molding for- 
mulas for perfect bu ed Illustrat- 

ed booklet shows HOW. Send 25c—Dept. 
9/102K, CASTOLITE; Woodstock, Ill. 60098 


PLEXIGLAS — Any thickness — Clear 
Colors—Cut to size—Clear Rods—Tub- 


CHEMICALS. Apparatus, Microscopes. 
Biological Supplies. 1969 Catalog 35c. 
Sheard Science Supplies. Inc.. Columbus. 
Wisconsin 53925. 


FREE Rocket sent with catalog 25c. 
Scientific. 8886 Melvin. Livonia. Michi- 
gan 48154. 


SEARCHING For Economically Priced 
Chemicals and Apparatus? Gifts With 
Catalog—35c. Starr Scientific. Manitowoc. 
Wisconsin 54220. 


LABORATORY Supplies at Discoun 
Prices. Catalog 35c. Deluxe Scientifi 
Manitowoc. Wisconsin 54220. 


SEARCHING For Economically Priced 
Laboratory Supplies? Gifts With Catalog— 
25c. Hagenow Laboratories: Manitowoc. 
Wisconsin 54220. 


“MASER Pistol"—How To Build A Mod- 
el—Maser Pistol. Shoots beam 90 to 300 ft. 
$1.25, "Snoopy" Or "Flying Saucer”, Pow- 

ered by Minimotor, flies indoors or out- 


doors. "How to Build" $1.25. Safe Model 
Laser Plans. Real Gas Or Rod Course 
Plans. All in New 1970-71 Catalog 25c. 


Silver Dollar Sciences, Green Cove Springs. 
Florida 32043. 


COPYRIGHTED: Powerful Stellar ra- 
diations cause gravitation. Summary 25c. 
Carnahan. 2007 Eaton. Austin, Texas 18123. 


and apparatus for indus- 
trial, analytical and private laboratories 
Catalog 50c. Dept. M-26. Biological Supply 
Co., 1176 Mt. Hope Ave., Rochester, New 
York 14620. 


ILLUSTRATED Catalo 
mineralogy. biology 25: 
tories. Evanston, Illinois. 


SAVE! Quality Scientific Supplies — 
Chemistry, Physics. Biology, Mineralogy 
(Money Back Guaranteed)—Catalog 35c 
(Refundable)—Dale Hawkins. 24146 Na- 
ranjas. South Laguna. California 92677. 


EARTH Science Rockhound Magazine 
Subscription $2.50. Sample 35c. Box 550- 
PS. Downers Grove, {lineis 60515. 


GOLD—-10 Small Nuggets Panned From 
Oregon Streams $1.00. Robert Brandt. 
Sweet Home. Oregon 97386. 

24 ANTIQUES, RELICS & 
INDIAN GOODS 


THREE  Arrowheads. $1.00. Catalog. 
Stoneman. 1035 West Tabor. Philadelphia, 


25 FORMULAS, PLANS, ETC. 


OVER Fifty Money Makers. List 10c. 
Jay Hilltop, Box 370, Syracuse, N.Y. 13201. 


ANY Formula $3.00, Catalog—Manufac- 
turing Treatise 10c. H. Belfort, 192 N. 
Clark. Chicago 60601. 


26 SCIENCE & CHEMISTRY 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones. engines. 
launchers, trackers, rocket aerial cameras. 
technical information. Fast Service., Estes 
Industries. Penrose 6, Colorado 81240. 


^ CATALOG OF Ver-ry Interesting Prod- 
ucts—25c. (free with any purchase—see 
our other ad!) Kenrus-S, Box 158S, Staten 
Island. N.Y. 10309. 


FREE Periodic Classification of Ele- 
ments and Conversion Tables With Cata- 
log 35c. Chemicals. Apparatus. Biology. 
Mic Bias Scientific, 7053 N. Clark, Chi- 
cago, Il 


100 ONE Minute time delay fuses! $1.00. 
240-$2.00. 700-$5.00. Use with rockets. ex- 
periments, etc. Kenrus-S, Box 158S, Staten 
Island. N.Y. 10309. 


SAVE on casings, endcaps. Underwater 
Fuse 75 feet $1.00. Professional red fuse 
50 feet $1.00. Weingart's book vrotech - 
nics” $8.50. Catalog 25c with samples 50c. 
E Box 28. River Edge, New Jersey 
076i 


‘CASINGS. lowest prices. Underwater 
fuse 75’ $1.00 Professional Fuse 50’ $1.00 
Catalog 25c. with samples 50c. Arwel. Box 
236, Hasbrouck Heights. New Jersey 07604 


'3D-CHESS Rules $2.00. 3D-Chess Boards 
Plexiglas $20. Box 6531-k, Hampton, Vir- 
ginia 23368. 


TESLA Steam. Turbine 200 H.P.. 9.000 
RPM. Build !4 size model for under $20.00. 
$3.00 brings complete. Fan Industries, Box 
71544. St. Paul. Minn. 55119. 


AMAZING New Book of Science Experi- 
ments. formulas and Catalogue of Lab- 
oratory Supplies. Only 50c. National Sci- 
entific Co.. 9 S. Park Avenue, Lombard 
Illinois 60148. 


SMOKE dyes, casings. chemicals, labo- 
ratory supplies. Low prices! Fast delivery! 
Catalogue plus formulas, instructions— 
50c. Dayco, Box 8193. Salt Lake City. 
Utah 84108. 


300 INCHES Red Safety Fuse plus Cata- 
log $1.00. Franks Scientific Co., P.O. Box 
156. Martelle. Towa 52305. 


ROCKETS. Flights to 15.000 Feet. “Some 
only 50c to make. Complete Details-Plans 
$2.00. Kenrus. Box 158S. Staten Island. 
New York 10309. 


UFO DETECTORS. photos, books. mag- 
azines. Catalog 25c. PARADICE. 290 Wash- 
ington, Vidor, Texas 11662. 


300 PAGE Chemical 
$3.00. Laboratory Materials, 
Park. Chicago 60615. 


Apparatus Catalog 
1332 Hyde- 


ASTRONOMICAL Books. Star—Atlases. 
free list. Herbert Luft, Box 91, Bayside 
New York 11364. 


CASINGS. stars. devices of all types. 
Send 50c for samples. Ecco, Box 189. 
Northvale. New Jersey 07647. 


ing. McClarin Plastics, P.O. Box 168B. 
Hanover, Pennsylvania 17331. 


PLASTIC Embedders. Jewelry Workers. 
We have everything. Moulds. Findings. 
New Catalog 25c. David Co., 861 Broad 


St., Dept. P, Providence, R. I. 02907. 
RESIN Craft sre tors Cataloi 
25c. Specialty Products, 


A, 73 
Brooks Road. Muskegon, Michigan 49442. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


TREES Sick? Inject Vita-Spike! 3/$1.49. 
Guaranteed. Free Booklet. Vita-Spike, 
3527 Aquilla. Minneapolis. Minnesota 55426. 


31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 


GINSENG bringing $18 pound. Have 
seeds, roots. Goldenseal. Full information. 
G. Collins, Viola, Iowa. 52350. 


32 REAL ESTATE 


GOVERNMENT Lands . . . Low as $1.00 
Acre. Millions Acres! For * pee yi Copy- 
plus “Land Opportu- 
iting o lands available 
1.00. Satisfaction 
Box 9091-EI, 


~ CENTRAL Ontarlo— Choice 640 acre 
Sportsmen's paradises still available— 

.00 plus $6.50 Taxes yearly. Maps. pic- 
tures, $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 


$1 ACRE—Canadian Border — hundreds 


campsites, islands, farmlands, directly 
from tax authoriti (Non-profit) Lists, 
photographs mailed. Register, Room 11, 


110 Church Street, Toronto 1, Canada. 


CANADIAN Vacation Lands; Full price 
$385.00. 40 acres, $10 month. Suitable cot- 


tage sites, hunting, fishing, investment, 
Free information. Land Corporation 
zen Bathurst, Downsview, Ontario, 
anada, 


BUY with confidence for Retirement, 
Vacation, or Investment—under America’s 
only “‘No-Risk Land Purchase Pla: 
Carolina Coast multi-million dolla: 
000-acre development, 10-year money-back 
guarantee, 14-acre homesites as low as 
$700.00 cash price; $8.00 down, $7.70 month- 
ly for 120 months. pcluding. interest at an 
annual percentage rate of 6%. Mot 
hunting. fishing. golf, Country club, Teni 
on property. Private ocean beach. 50 fresh 
water lakes. Write for free literature. 
Dept. 2-N. Boiling Spring Lakes, North 
Carolina 28461. (Not offered to ident 
of California, Florida. New York.) 


FREE Catalog . . . New Fall & Winter 
Issue!!! Latest bargains in Real Estate; 
actual property photos. Write for your 
copy today. SAFE-BUY Real Estate, P.O. 
Box 589-PS, Little Rock, Ark. 72203. 


FREE CATALOG! Giant Fall-Holidays 
edition! Over 4.000 properties described. 
pictured—Land. Farms. Homes, Businesses 
— Recreation, Retirement, Selected Best 
thruout the U.S.! 69 Years' service. 515 
Offices. 40 states Coast to Coast. Mailed 
FREE from the World's Largest! STROUT 
REALTY. 60-ZB E. 42nd St.. NY.. NY 
10017; 7-ZB S. Dearborn, Chicago. Ill. 
60603; 521-ZB E. Green, Pasadena, Cal. 
90013. 


BUY CANADA $10.00—10 ACRES 

THOUSANDS of Tax Sale properties di- 
rect from gov't authorities. Atlantic to 
Pacific. Easy driving distance. Lake-shore 
cottages. Hunting. Fishing. Investing. Re- 
searched lists published every few weeks. 
Particulars mailed. Write: BUREAU. 16 
Quinby Court, Thistietown, Ontario, Can- 
ada. 


FREE . NEW FALL-WINTER real 
estate catalog. All types, property. Coast- 
to-Coast!!! UNITED FARM AGENCY. 
612-PS West 47th Street, Kansas City, 
Mo. 64112. 
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NORTHWEST Timbered Acreages as low 
as $950. Total Price. $50 Down, $25 Month. 
5-10-20-40 acres for people who love the 
land—A tract of Recreation Land to have 
for your own! In Northern Idaho. Nort! 
eastern Washington, and Western Mon- 
tana. In the heart of lakes and big game 
pount. All covered with growing tim- 
ber. itle insurance with mon 
tract. Anis is select land with natural 
beauty, recreational and investment 
ues. HE Dare, Nar of many types and 
sizes to choose, including 
beautiful N Northwest Waterfront property 
on the Pend Oreille, Priest and Kettle 
Rivers; and property on Pend Oreille Lake. 
Your inspection welcomed. Write us for 
free list, maps and complete information. 
Write to: Dept. WIC. Reforestation, Inc.. 
P.O. Box 8146, Spokane, Wash. 99203. 

VACATION lands: Canada: $4.00 acre. 
Free information. Tax Corp.. Box 560-D. 
Westmount, Montreal 215. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 
FREE . Wholesale Catalog, Beads, 
Spinners, Lure Parts, Sinker Molds, Jigs, 


ls, Finnysports (PE) Toledo, Ohio 
43614. 


agg vores oor ig Dream Book-Free m 


Bullding, Sinker Casting, Worm 
Moulding. Fly Tying. Fish Smoking, Bait 
and lure components-Everything! Latest 


tackle 'n gadgets. 
Toledo, Ohio 43613. 

FREE 1969 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle. Archery, 
Hunting and Cam] ing, Equipment—Thou- 
sands of items. Cabelas’ Inc., Dept. R, 
Sidney, Nebr. 69162. 

FANTASTIC KNIFE. It sticks eve: 
time. The patented Cobra throwini e, 
$2.00 PPD. Cobra Co., Box 6302, Glendale, 
Calif. 91204. 

OUTDOOR Discount Catalog Featuring 
Rods, Reels, Lines, Golf Equipment, etc. 
Orchard Trading Company, Box 241-PS, 
E Michigan, 

ARD To Find Imported Italian Lock 
Knives and other interesting rting 
iene, RT RR S Westbury Sales 


tbury, New York 
isoo: Dept. CA-3. 


36 HOUSEHOLD PETS 


LIVE Seahorses, marine specimens 
iuarium. supp les, Illustrated catalog 15c. 
rine, Box 748-301. Dania, Florida 3004; 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
lan, Pree details. White's Rabbitry, Mt. 
'ernon, Ohio 43050. 

MAKE Big Money raising Chinchillas, 
Rabbits, Guinea Pigs for us, Catalog—25c. 
Keeney Brothers. New Freedom. Pa. 17349. 

$500-$800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 
sanipment breeders and instructions. IIl 
Reset Farms, Dept. 


SPB-9, Mc- 
Henry. Tilinois 60050. x 
$10,000 Yearly m A Angora 

'eeding Stoc! 


Rabbit "wool and Bn g for us. 
Information-25c coin. American Angora 


Company, Malta 1, Montana 59538. 
39 EARTHWORMS, 
CRICKETS, FROGS 


ARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill, Texas 75104. 


Netcraft Co., Box 5510, 


MAKE Money, Growing Fishworms. Out- 
Standing new breed. Large size. tough. 
hardy. Plenty of Action. Fish can't resist. 
Free Information. Fain's Hatchery-27, Ed- 
1son, Georgia 31746. 

BLACK Widow Spider Ranchers want- 
ed!! Tremendous profits! Complete pro- 
gram $1 (refundable). NBWC. Box 260- 


PS2A, Brigham City. Utah 84302. 
42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


Pianta Bargains! Eu Elva: <a 
escalate 


Parts. W: 
Send $1.50 for beginners’ 10 lens 
Ets with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalogue 
CN. Edmund Scientific Co., 300 Edscorp 
Bldg., Barrington, N.J. 08007. 


BINOCULARS Direct from Manufactur- 
er. Finest Quality, Tremendous Savings! 
Koyu, aw 


Request Catal 
Blvd., Los Angeles, California 90008. 


‘WORLD famous ''Dynascope" Telescope. 
Build your own reflector ee: mir- 
eyepieces, tripods, accessori 
quest free brochures. Criterion Manufac- 
turing, Dept. PS-34, Hartford, Conn. 06101. 


43 GOVERNMENT SURPLUS 


1969 SURPLUS Army, Navy store illus- 
trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel, 707 Junior Ter- 
race, Dept. 9-M, Chicago, Illinois 60613. 


JEEPS From—$52.50, Typewriters From 
—$4.15. Cars From—$31.50. Walkie-Talk. 
les. DW ub Airplanes, Boats, Typi- 

cal Bid Bargains From Uncle 
Sam. Tremendous Variety. Exciting Free 
List. Write: Enterprises, Box 402-944, Ja- 
maica, New York 11430. 


GOVERNMENT Surplus — How And 
Mene ‘To Buy in Your Area. Send $1.00 To 
lus Information PS, Headquarters 

Bui ding. Washington, D.C. 20036. 


JEEPS Typically From $53.90 . . . Trucks 
From $78.40 Airplanes. Typewriters, 
Boats, Clothing, Camping. Sporting, Pho- 
tographic, Electronics Equipment. Wide 
Variety, Condition. 100.000 Bid Bargains 
From Government Nationwide. 

y, and Surplus 
Catalog $1.00 (Deductible First $10.00 Or- 
der). pure Service, Box 820-B, Holland, 
Michigan 49423. 

JEEP and Gov't. Surplus Buying Manu- 
al (Jeeps Pictured) 50c. Surplus Bargain 
Catalogue 50c. Both $1. Bargain Surplus. 
Box A York, Penna, 17405. 

CASH ON GOVERNMENT SUR 
PLUSES. TBuminate Middle men, Com- 
lete new Government Agency Directory. 
Tor ror. zipcodes, and telephone 
numbers. Over 2. free publications. 
$3.00. Cover, ‘Box 283-A, Kent, Ohio 44240. 


45 BODY-BUILDING, SELF- 
DEFENSE COURSES 
"GL Arms. Young's 


ANT Dr. D. C. 
Revolutionary discovery, $2. Satisfaction 
95 anu Gaucho, Box 9309-S7, Chicago 


mx Gecgeannis ee. 1888- 
any Buxbaum. 465-PS 
Wimington, D Delaware 19899. 


ASTROLOGY, Self-improvement books. 
Free literature. Bahr, 5860-C Lilac Lane, 
Hales Corners. Wisconsin 53130. 


BACK Date Magazines! Send Needs. 
Midtown, Box 917-PS, Maywood, New Jer- 
sey 07607. 


FREE: HOW TO GET YOUR BOOK 
PUBLISHED right away. at low cost. For 
valuable fact-filled book, FREE. write: Pa- 
geant Press International, Dept. PS-2, 101 
Fifth Avenue, New York, N.Y. 10003. 


BACK Issues-Thousands-List 40¢. Kel- 
ley, 65 California, Hempstead, N.Y. 11550. 


FREE! List of low cost popular books. 
— happiness, personality, wealth, 
nal roblems, Hilltop House, Dept. 
Nn. Clive, lowa 50053. 


ADULT Pictures, Books, Illustrated Cat- 
alogue 25c. Refundable. MacLeans, Box 
103. Toronto 8. Canada. 


BOOKHUNTERS! Send Wants! Atlantic 
me on 10 Cedar, Charlestown, 
ass. 


FREE Magazines. List of over 280 Free 
magazines $1.00. Tinker, Box 1673, Pom- 
pano Beach. Fla. 33061. 


"STOP Smoking and like it’. $2.10 t= 
paid. Guaranteed. Books, Box 395PS, 
MeDonald. Ohio 44437. 


RETIRE without money! Exciting book 
tells how. For free folder, write Richard 
Miles, 104-C East Hilton Ave., Redlands, 
California 92373. 


49 JOKES & NOVELTIES 


NEW!! Hand Drawn Cartoon Envelopes. 
Samples Details. D Aycock's, Box 107, 
Douglas, Georgi 


ADULT ED SES 
ro 8886 Melvin, 


sta! e $1.00. 
ivonia, Michigan 


aT Hand Drawn Cartoon Envelopes 
Samples Details. Dime. Aycock's, Box 107, 
Douglas, Georgia 31533. 


FREE CATALOG of = epoca: 
PRISES PO. Box eoi La 

X puts jes 1 

California 90066. s Angeles 


FREE! World's Leading Catalog 2000 
More episc Ee Tricka, Sgentitie Gude 
gets Hobbies, Johnson-Sm! - 
troit, Michigan 48224. DEAD 


POWERFUL Muscles Eget! Erw 50 MAGIC TRICKS, 

ure, niversa! Bodybu! g. X 

Northeastern. Dearborn. Michigan 48126. PUZZLES, ETC. 
KARATE—complete instructions. Illu "WORLD's finest professional magic 


trated. only $1.25. Bales Go 650-PS, Met- 
calf. Escondido, Calif. 920: 

KUNG-FU—Free itera fares: McLisa 
Enterprises. Dept. S-8 P.O. Box 
Honolulu, Hawaii 96806. 

FEAR No Buy Master Authentic 
Chinese Kungfu nbéatabie Techniques! 
Defeat within seconds any attacker in- 
cluding giant Judo-Karate experts. Free 
Details By Air. Write Asia's Greatest 
Master. Leongfu (B 40), 119 Anderson 
Road. Ipoh, Malaysia. 


46 PROFITABLE 
OCCUPATIONS 


1155, 


FREE 0 Successful Little- 
Known Businesses." Work home! Plym- 
outh-35-J, Brooklyn. New York 11218. 

FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
Hous. Doolin, 2016 Canton, Dallas, Te 


'exas 


~ HOW to Make Money Writing, Short 
Paraarae, Information Free. Barrett. 
Dept. C-86-U2, 6216 N. Clark, Chicago 


SHARPEN-Scissors, pinkers. 
sive equipment. supplies, 
hawk, Sheldahl. Iowa 50243. 


47 BOOKS & MAGAZINES 


Inexpen- 
tools. Black- 


FREE Catalogue! notis war surplus 
optical bargains. E s. Prisms. Tele- 


PAPERBACK Catalogue. 270 Pages. 15.- 
000 tities, subject indexed. $1.00 credited 


scopes, Binocular: etc. Jaegers. 691G | toward order. New York V West 

Merrick Road. Lynbrook, New York. 43rd Street. New York 10036. 
BINOCULAR, Riflescope Sale! Free color FREE! List of low cost popular books. 

catalog. 100 Models $9.95—$250.00. Write: | Success, happiness, personality, wealth, 


United, 9043 South Western BCAT-2816, 
Chicago 60620. 


222 | POPULAR SCIENCE 


personal problems. Hilltop House, Dept. 
1, Clive, Iowa 50053. 


Joker Novelties. Giant traten ti 
10c. Top Hat, Evanston, Ilinois 60202. = 


BE A Magician! Two booklets = 
Sap elt. gu plus arse, professional 
agic, Inc., 
Chicago, Illinois 60625. laud 


HOUDINI MAGIC CATALOG! wi ^ 
Greatest! Our 30th naive Rusk dés. 
Pod uv [o M House of 1000 

[ysteries. t. 3 
Florida 33308. = Mone 

LOG 226, 175 pages, 25c. (1.500- 
399 S ick. jokes, novelties). Elbi 
San ‘antonio: "Texas 78207. à es DR 

COMPLETELY illustrated 84 Page Cata- 

Rc. S Manhattan Magic, Box 334-S, 


m M Magic magazine and cata- 


log—25c. Magic & in, Box 9-PS, New 
York. N.Y. 10022. 

ANATOMY. 3-D jigsaw puzzle. Five 
layers, 44 features. $2.00. Box 72P, Rari- 
tan. N. J. 08869. 

SENSATIONAL Houdini milkcan, 


Straight Jacket Handcuff. Escapes Magi- 
cian's apparatus. Complete catalog. send 
dime. Heaney Famous Magician, Oshkosh, 
Wisconsin 54901. 


MAGIC Catalog. World's finest. 


"sio! Sor 
13th St., Philadelphia. Pennsylvania 19107. 
500 TRICKS Catalog. 1969 edition. show- 
ing latest magic for ket. parlor. stage. 
only 10c. Fastest mail service for 54 years. 
Douglas Magicland, Dept. 12, Dallas, Tex- 


ny. Mysto Magic Deck 15 Tricks. Send 
$1.00. Ace Magic, Box 329, Evanston, Illi- 
nois 60204. 


$30 PAID new solutions beating elf at 
tictactoe! Instructions, component. $2. 
Elfticles, 29 Veery, Toronto 403. Canada. 


MAGICAL Supplies our specialty for 
over sixty years. Send for literature. Vine, 
Hill & Co., Swanton, Ohio 43558, Box 35A. 


51 COINS & CURRENCY 


UNITED STATES Specials: Half Dime 
before 1873, $3.00; large Cent before 1857. 
$3.00; 1893 Columbian World's Fair Half 
Dollar, $3.00; Old Style Large $5.00 bill. 

$12.00; Ali four offers $20.00. Moneyback 
Guarantee. Rarcoa, 31-B North Clark, 
Chicago 60602. 


LINCOLNS: 22 “s” including 1955S, 
$1.60. 26 1909-1939. $1.60. 10 "S" Jeffer- 
sons. $1.60. 10 “S” Roosevelts (1946S- 
1955S complete), $3.25. All different. All 
four $7.75. Silver Dollars $2.45 each. Price 
list 10c. Robert Harris, 2373G Pruneridge, 
Santa Clara, California 95050. 


50 MIXED “S” cents, includes uncircu- 
lated 1955S, new 1968S. 1969S. Only $1.9: 
Ern Box 820G. Cupertino. California 


PRICE list. Send 10c. Village Coin Shop. 
Dept. C. Plaistow. N.H. 03865. 


10 DIFFERENT Indian Pennies. Bar- 
fain Lists $2.75, Hobby Sales. St. Paul. 
Minnesota 55116. 


LINCOLNS: 1927. 1928. 1929. only 10c. 
Bedrin. 1100A Northeast 125th. North 
Miami, Florida 33161. 


COLLECT Coins for Profit: Complete 
detailed Guide. and "Best Buys” list. 
$1.00. Satisfaction Guaranteed. Command. 
Box 26348-S, San Francisco 94126. 


UNCIRCULATED 1935 Pony 
Commemorative Medal $1 
Free. Sayers. 1000 Unak: 
Tennessee 37601. 


SPECIAL! Gold Souvenir Coins (9) From 
California $4.95. Fairway 121-R, Rye, New 
York 10580. 


INDIANHEAD Cent with Terrific List, 
40c. Nelson, 346-R, Rye, New York 10580. 


TRUNKFUL 25.000 INDIAN-Lincoln 
cents from the 1920's & older. mixed 
;grab-bag' style. 150-$10. Sample bag of 
202. 00. Mrs. Laura Fischer, Box 743, 
Encino. Calif. 91316. 


Express 
00. Coin Lists 
Johnson City. 


ABSOLUTELY Free 25 different United 
States Commemoratives When Requesting 
United States Approvals. K & B, Box 70. 
Brooklyn, mm ork 11223. 

NUDES set (4)—Unusual Approvals 10c. 
Atlas. Plainfield, Racine. Wisconsin. 

UNITED States commemorative collec- 
tn containing 33 different—l0c. Approv- 

White, 516-W Avenue L, Brooklyn 30, 

New York. 


STAMPS Fen New Issues—New Coun- 
tries — Triangle Rocket ympics 
— Scouts — Birds — — Flowers — Animals 

—Also old Canadian and U.S. Stamps. 
Plus complete illustrated Canadian Stamp 
Catalog. Send 10c for mailing. Gray Stamp 
Co.. Dept. B, Toronto, Cana 

FREE!! Gabon Triangle Set! Giant Ru- 
anda Lincoln! 25 others. Approvals. Isett, 
Willow Street, Penna. 17584. 


30 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co.. Box 
338-Y. Yorktown Heights, N.Y. 10598. 

ONE Pound Value Geo. VI Bermuda, 
Plus 100 worldwide—10c, approvals. Ste- 
vens, Box 105B. Homecrest Sta., Brooklyn, 
New York 11229. 

50 YEARS Old. fifteen different United 
States, over fifty years old—10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn, New 
York 11230. 

225 STAMPS FOR ONLY 10c! Airmails. 
Pictorials; stamps from strange countries 
Cataloging up to 25c each! Plus unusual 
stamps to examine. Buy any or none, re- 
turn balance, cancel service anytime. MYS- 
TIC STAMP CO.. Camden 55, N.Y. 13316. 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at 1c each, mount- 
ed in Scott order. Bullot Philatelics, 6815 
Bay Parkway, Brooklyn. New York 11204. 

"AFRICA". 25 beauties. 10c Approvals. 
Gorliz, Box 1915CS. Naples, Florida 33940. 

FREE! Triangles. Scout, 25 others. Ap- 
provals. Cambridge. Box 411, Cambridge. 
Ohio 43725. 

RARE Old U.S.. Famous Americans. 
Flags. Commemoratives on approval. Gift 
with approval purchase. 10c handling. 
Metropolitan Stamps, Box 312PNC, Jack- 
son Heights. New York 11372. 

EXCHANGE. Send 100-200 different 
stamps with 25c. Receive different. John 
Patterson. Lancaster, New York 14086. 

RUSSIA 25 Different Beauties. 10c Ap- 
provals. J. Nutt. Box 357, Penn Yan 3, 
New York 14527. 

RUSSIAN Bear in Berlin Set Only 10c. 
Approvals. Ken Zielski, Box 364-P, Mor- 
ton Grove, Illinois 60053. 

SPECIAL Sale: 500 Stamps 30c. Large 
Assortment $1.00. High Value Packet $2.00. 
Persile. 436 New York Avenue. Brooklyn, 
N.Y. 11225. 


JAMAICA is ian its money system. 
12 sided coin and pr e list of both old and 
new coin sets for $1.00. Sir Henry Morgan 
Limited, Castleton. jemals. 


LISTS Plus extra Coin. 10c. Kam's, 
Box 64A. Meriden, Conn. 06450. 


1852-1858 ‘50c CALIFORNIA Gold 
Pieces". All seven different. mounted in 
gift box presentation. With framable 
parchment map of old California. $4.50. 
Heritage Society of America, 422 Washing- 
ton Building. Washington, D.C. 2 
Souvenirs Guaranteed! 

5 OLD Oriental Cash Coins $1.00. Kempf, 
Box 1813, Seattle. Washington, 98111. 


BEAUTIFUL Topical Collection — I 
cludes Olympic sports stamps, wild an 
mals, bicolor triangles. colorful birds. out- 
er space stamps. Poland kitten stamp. and 
others, 10c with approvals. Clark Stamps, 
Dept. 58A. Muskegon. Mich. 49444. 

“INVERTED  Error' Dag Hammar- 
skjold. 6c with approvals, Belmont Stamp, 
Washington. D.C. 200: 

FANTASTIC TEET, 
others. 6c. Approvals, 
Lubbock. Texas 79410. 

ISRAEL Pictorials (10): Butterfly. Fish, 
etc. 10c approvals. Gouge. Box 88. Eliza- 
bethton. Tennessee 37643. 


Diamonds. 53 
Longhorn Stamps 


GOLD COINS of the World. Beautiful 
low prices. Plus thousands of United 
States Coins. Free price list. Please send 
long. airmail envelope. self-addressed 
stamped. Silver Center. Box 22171-S, San 
Francisco, California 94122. 


50 DIFFERENT U.S. Commemoratives. 


WOW! 110 All Different Germa: lOc. 
Commemoratives, Airmails, High Value: 
Big catalog. bargain lists. Also, fine stamps 
from our approval service, which you may 
return without purchases and cancel serv- 
ice at any time. Jamestown Stamp, Dept. 

A99PS, Jamestown, N.Y. 14701. 

FREE Twenty Different Worldwide 
Stamps When You Request Our Approvals. 
Fairplay Stamps. 1411 Marion Way, Santa 
Ana. California 92706. 


GREAT Gift—$5.00 buys pay First 
Day. Bateman. Lakewood. N.Y. 08701. 

100 WORLDWIDE 10c with Low Cost 
Approvals. Skytop. Box 1022-PS, Bing- 
hamton, New York 13902. 

FREE 11 Japan War Stamps. Approvals. 
Shroeder, 1486!2 Sherburne, St. Paul, 
Minnesota 55104. 


FREE Surprise collection sent with ap- 
Lt Sih Jay, 1784 Union, San Francisco, 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio 44903. 

PACKETS for pennies, world wide. BÉ 
stamps you want. return the rest. 
Stamp Co.. Box 295. Goleta, Calif. PESEN 


25 SOUTH Vietnam .50 with Approvals. 
Walter Lamkin, Farmington, Maine 049; 
2c 


2.000.000 STAMPS 150 Countries. 
Each. Belden, Box 4175, Dearborn, Michi- 
gan 48126. 


WITCH'S Brew. 200 Foreign Stamps 10c. 
Approvals. Stampliner, Box 137, North 
Bay. Ontario. 


U.S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals: Stamp 
Center, Kennebunk, Maine 04043. 


U.S. APPROVALS. Low riges, mne 
2221 Romine Ave., Pittsburgh. 15: 


14.000 DIFFERENT! Mua new plan 
builds your collection — systematically, 
Country by Country. Only 50c weekly, 
Ware. Monroe 70. Connecticut 06468. 


MYSTERY bag stamp collection only 
10c. Hill Co.. Defiance, Ohio 43512. 


TRIANGLE, Diamond Butterflies! Or- 
chids Triangle! 25 Others. 5c. Approvals. 
Stamphaven, 86-27 76th, Woodhaven, New 
York 11421. 


EXCHANGE 100. 200, 300 stamps—25c. 
Dumas $ 501 South 26 Street, Arlington, 
a. 


CLOSING out tremendous old accumula- 
itn Lists free. Alatalo, Maynard, Mass. 
01754. 


RUSSIAN Colorful Topical Set. Fral 


10c. Approvals. Sambridge, Box 411, Cam- | Approvals. Iannuzzi, Box 76241-PS, 
bridge". Ohio 43735. Angeles 90005. 

SPARKLING Pictorials. Only 2c each UNITED STATES 1000 Fine Mixed 
on approval. Cross, 1214 Lynch, St. Louis, | Stamps, 25c. 


Missouri 63118. 


Wright's, Box 2122, Hagers- 
town, Maryland 21740. 


40 PAGE U. S. and Canada illustrated 
coin list 10c. Stoney. 260 Washington, 
Boston, Massachusetts 02108. 


52 STAMP COLLECTING 


2c, 3c APPROVALS. Other Bargains. 
Penny. Box 22092. Memphis. Tenn. 38122. 

500 DIFFERENT Stamps $1.00 with ap- 
provals. Smith. 508U Brooks, College Sta- 
tion. Texas 77840. 


U.S. Mint Specials! Flag Set Complete. 


$1.00; 1c, 2c, 3c Famous Americans (21 
different), $1.00. Free list. Brooks, 2601 
Avenue “U”, Brooklyn. New York 11229. 


1500 FOREIGN $1.00; 5000-$3.00. 5000; 
USA commemoratives, revenues, airs. pres- 
Jdentials. 19th Century high values $3.00. 
300 pre-1939 USA commemoratives $2.00. 
1000 foreign pre-1940-$3.00: 5000-$12.00. 
No approvals. Meyers. 5321 Fleming. Rich- 
mond. California 94804. 

RUSSIA High-Value Collection. 32 dif- 
ferent Russia—some over 50 years old! 


Commemoratives. Czarist Issues. Airmails. 
Catalog price $2.99. Special Get- 3 
quainted Offer—all for only 10c! H. 
Harris, Dept. GG-6, Boston. Mass. Sins. : 

GIANT Stamp Collection including: As- 
ironauts. Satellites. Moonrockets. Boy 
Scout issue. complete U.N. Set. recent 
Olympic and 5 rt issues from many | 
countries. etc., Plus Big Stamp Dictionary , 
and Approvals. Everything. 10c. Stampex. 
Box 47RP, White Plains. New York 


50 DIFFERENT United States. Only 10c 
With Aporo Shelron, Box 547K, North 
Miami, Florida 33161. 

PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego. 
California 92105. 

DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 1592. 
Mansfield, Ohio 44907. 

FREE! Two Beautiful Multi-Colored 
Complete Mint Sets. Approvals. Hamilton, 
1246 Pratt. Chicago OC-9. Illinois 60626. 


MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC. Box 
6000-PS. San Francisco. California 94101. 


FREE! Big Bargain Catalog—New Edi- 
tion fisting t phousands of bargains includ- 
ing U.S. & B.N.A. stamps. packets, albums, 
accessories and supplies. Also. fine stamps 
from our approval service which you may 
return without purchases and cancel serv- 
ice at any time. Jamestown Stamp. Dept. 
E99PS. Jamestown. N.Y. 14701. 


$25,000 ART Collection colorfully re- 
produced philatelically. only 15c accom- 
panying approvals. Brian Stickler, Drawer 
29079PS, Los Angeles, Calif. 90029. 


RUSSIAN Space Collection 10c, with 
Ruso 4 Approvals. Snedco, Waldwick, 


TEN Different Nude! Appro 
Stamp Farm. 2810. Oxford. A is. 5: ro 


FREE Surprise Bonus with approvi 
Collier, Box 755. Folkston, Ga. 315: 


54 RADIO, TELEVISION, - 
HAM EQUIPMENT 


33c TUBES, Radio & TV! Free List. 
Cornell. 4217-S University, San Diego 5. 
California. 


POLICE — FIRE — AIRCRAFT — VHF 
Calls on your Broadcast Radio with Tuna- 
verter! Tunable-crystal controlled! Free 
Catalog! Salch Company. Woodsboro, PS, 
Texas 18393. 


TRANSISTORIZED converter kit—Re- 
ceive police, fire, aircraft etcetera 30-60 
or 100-200 Megahertz. With instructions. 

Meshna, North Reading, Mass. 01864. 
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HEAR Police/Fire Radio Dispatchers | 


tial" frequencies, callsigns. Send stamp. 


Communications, 
New York 11725. 


SUPER Distance AM Broadcast Recep- 
tion. "Music Magnet” Kit $2.95. Informa- 
tion 25€. Rand Laboratories, Winthrop, 
Maine 04364. 


SALE Of Sales on Transistorized Prod- 
ucts. Free Catalog. J.C.S., Box 8183, De- 
troit, Michigan 48213. 


Box 56-PS, Commack, 


CAR Telephone w Dial Cost $1100. 
Sacrifice $550. Excellent. Interdiv. 4941 
Tracy, Kansas City, Mo. 64110. 816- 
444-1968. 


FREE Brochure Monitor Fire, Police 
Radios with Miniverter II. full squelch, 
easy installation. Scientific Associates, Box 
Dd South Glastonbury, Connecticut 


55 


HI-FI, STEREO, 
ELECTRONICS 


SLEEP-LEARNING Kits 
timers, complete outfits. 
SLRA. Box 24-SB. Olympia, Washington. 


TAPE recorders, Hi-Fi components. 
Sleep Learning Equipment. tapes. 
Values, Free Catalog. Dressner, 
Jericho Tpke., New Hyde Park 1, New York. 


ndless tapes, 
Catalog free. 


GUITARS. Amps. Drums. 30% to 50% 
off. Name brand. model. Warehouse PS1, 
Box 9352, Fort Worth, Texas 76107. 


GUITAR Making Books. Imported 
Woods. Supplies, Accessories. Catalog e. 
Guitar Center, Box 15444, Tulsa, Okla. 
74115. 


30° DISCOUNTS any Name Brand Mu- 
sical Instruments. Write for low price. 
Freeport Music. 127. Sunrise Highway, 
Freeport, New York 11520. 


GUITAR, Banjo Making. books plans, 
wood, necks, tools. List 25c. Wildwood, 510 
East 11th Street. New York. N.Y. 10009. 


EXCELSIOR Accordions and Amplifiers. 
Save 50‘. Buy Direct. Factory Distributoi 
Terms. Trades. Free catalog, Excelsior, 
3147 North Luna, Chicago 60641. 


ACCORDIONS and Ampliflers! Save to 
50%. Famous makes. Easiest terms, Trades 
accepted. Free home trial. Free discount 
catalog. Accordion Corporation. 5535-P, 
West Belmont. Chicago 60641. 


GUITARS! Famous Brands. Wholesale. 
Free catalogs. Write: National Wholesale 
Musical Instrument Company, Dept. PS, 
Box 23, Orrville, Ohio 44667. 


58 SONG WRITERS 


SONGS, Poems Wanted! Accepted songs 
published. recorded at our expense! Talent 
17-PS Longwood Road. Quincy. Mass. 


CASSETTES At HONG KONG PRICES! 
Lema Moneyback Guarantee! Three 
C-60S-$4.75. ‘Three C-90S-$7.25, Three 

€-1208-$8.15. Custom Record Development, 
Box 3E, Mamaroneck, New York 10543. 


TAPES . blank recording . pre- 
recorded music. Catalog EUN "Tower, Lalay- 
ette Hill, Pennsy] 


SEMICONDUC" ‘OR eoe Regulated 
parer supplies. transistor checker—for 

boratories. experimenters. service shops. 
Solid State Associates, Box 4321, Clear- 
water, Florida 33515. 


HOME Radio-Television Course. Free 
Brochure. Progressive Edu., Department 
716A, Hewlett, New York 11557. 


KITS GALORE! oes, catalog Fibserip- 
tion. ALSYNi 
Natick, Mass. MM 


OLDIES 45 RPM Original Hits. Over 
4000 Avaliable. Catalog 25c. e: & s Recon 
Sales, Bo: Wampsville. N.Y. 


POEMS, songs wanted for new song hits 
and recordings by America’s most popular 
studio. Tin Pan Alley, 1650-PS Broadway. 
New York 10019. 


MAKE Money Operating Home Mailor- 
der Business. No Inventory. Write Purple 
Enterprises, Box 16291BJ, Jacksonville. 
Florida 32216. 


IMPORT-Export opportunity, profitable 
world-wide. mail-order business from 
home, without capital; or travel abroad. 
‘We ship proven plan. for no risk examina- 
tion. Experience unnecessary. Free details 
Mellinger. Dept. C2699. Los Angeles 90025. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, Box 1360-SA, Erie, 
Pennsylvania. 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates, Box 
136-B. Holland, Michigan 49423. 


FREE “Franchise Profit Letter" tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports, PS- 
528, 333 N. Michigan, Chicago 60601. 


FREE Book ‘990" Successful, Little- 
known Businesses." Work Home! Plym- 
outh- 352J. Brooklyn. New York 11218. 

OPERATE Restaurant. Free booklet re- 
veals profitable plan. Write: Restaurant 
Business School. Dept. FC99, 1920 Sunny- 
side. Chicago, Illinois 60640. 


MARS 2 to 3 times your cost wholesaling 

roducts. Gifts. Mail Order Special- 
Foys. Novelties. Carded Merchandise 
. Guaranteed lowest below wholesale 
prices. Free home business details. SMC 
630SSJ. Gloria Ave., Van Nuys. Cal. 91406. 


BIG Profits in becoming a supplier to 


100 
tes, 


Major Industry through electroplating 
POEMS set to music. Songs recorded, | small parts and metalizing non-metallies. 
Send poems. songs, Crown Music, 49-P | Write for free particulars: Mason, 1812 
West 32. New York 10001. Jarvis. Room CM-3-C. Chicago 60626. 


SONG wWriters—Send Poems, Songs to: 
Weiss Music Company, 1472" Broadway. 
New York, New York 10036. 


MAKE money, Your songpoems set to 
my music. 50-50. Betty’s Music (PS 99), 
m 3rd Ave. So., St. Petersburg, Fla. 
33711. 


60 BUSINESS 


OPPORTUNITIES 
$75.00 THOUSAND. Home Addressing! 


ELECTRO! kits ph = Pre- 
amplifiers — psychedelic strobe lights — 
metal detectors—color organs—digital in- 
struments—guitar amplifiers. etc. Free 
catalog. SWTPC, Box PS 16297, San An- 
tonio, Texas 78216. 


LOUDSPEAKERS, Calibrated _ Enclo- 
sures. Construction Kits. 'cifications 
25c. 199, Chula Vista, Cali- 


Auratone 
fornia 92011. 


56 PHONOGRAPH RECORDS, 
TAPES 


DISCOUNTS on all LP's. Free details. 
Citadel Record Club, Symphonette Square. 
Dept. 3, Larchmont, New York 10538. 

2,500 UNUSUAL ARDY Party Records. 
onare Free Catalogi Rose's Records, 
300 Chelsea, Louisville. "Kentucky 40207. 

STEREO TAPES: Cartridges, cassettes, 
reels. 33% discount. Largest selections. 
unavailable elsewhere. Mail 20c—catalogs. 
STAR RECORDINGS. Box 1055, El Paso, 
"Texas 79946. 

"COUNTRY Catalog 1800 LP's.” Each 
song listed $1.00. Western Post Box- 
2172-C, Kansas City. Kansas 66110. 


57 MUSICAL INSTRUMENTS 


VIOLIN and Guitar makers—send for 
latest Free Catalogue of woods & acces- 
sories. International Violin PS9 414 East 
Baltimore St., Baltimore 2. Md. 

REBUILD A Plaver Piano! Details from 
Vestal Press. Vestal 8, New York 13850. 


FINEST Handmade Guitars by Ramirez. 
Con MEM Alvarez. Fernandez. etc. Gib- 
Martin. Accessories, wood. tools. The 
Guitar, 4668 Hollywood Blvd.. Hollywood, 


GUITARS, MANDOLINS. BANJOS. Com- 
piete stock of Gibson Martin guitars. FREE 
page catalogue parts and accessories. 
Big savings, New York discount prices. 
Send 50c postage. handling. Eddie Bell 
Guitars, 201 W. 49th, New York 10019. 


224 | POPULAR SCIENCE 


MAKE $75.00 daily Sistribating, | La E 
service stations. Free 
Crocker, Houston, Texas 3 


SPARE Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today—We'll 
send your mre fire selling kit by return 
mail. Dept. PX969. Superior Match Co., 
1530 S. Greecivood, Chicago. Illinois 60619. 


VENDING Machine Catalog. Rake, 523 
PS Spring Garden. Phila.. Pa. 19123. 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy ''Make Money By Mail.” Dis- 
closes free advertising profitable products, 
Mailco. 1554 Sepulveda, Dept. C2699. Los 
Angeles 90025. 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rockbottom prices. Closeouts. bankrupts. 
Dropship merchandise. Automobiles. World 
wide imports. Hongkong clothes. Free de- 
tails. International Buyers Box 4633-PS2, 
Colorado Springs, Colorado 80909. 


BUILD Custom Cases at home for profit. 
Get orders by mail. We supply, materials, 
instruction—everything. Free Home Busi- 
ness Details. CCSC, 7630CSI, Gloria Ave., 
Van Nuys, California 91406. 


ESTABLISH Profitable Catalog Mail- 
order Business. Everything furnished. 
Free details. Vikari's, Box 1312PSI, Salt 
Lake City. Utah 84110. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with I 
visible mending. Make tears, holes disap- 
pear from clothing. fabrics. Steady year 
round demand from cleaners, laundries, 
homes. Details Free. Fabricon, 1535 How- 
ard. Chicago 60626. 


$6.00 CAN START YOU IN BUSINESS 
. . Investigate 100 business opportunities 
in every monthly issue of Franchise Jour- 
nal. Get the facts, figures. company his- 
tories. profit potential, investment re- 
quirements. etc. Send $6 for 12 exciting 
copies to Franchise ite d s "ad 16 
St.. Newport Beach, California 9: 
PROFITABLE Mail Order! er CE time 
ou can join mail order professional Mid 
as produced millions of dollars in cash 
mail order sales. Opportunity of Lifetime! 
Associate. Box 3798-PS. Glenstone Sta- 
tion. Springfield, Missouri 65801. 


ty self-improvement 


by reliable publisher. 

S. W. 53rd. Oklahoma City. Okla, 73109. 
“MAILORDER . Cash-In-Advance 

Business!” Free — Catalog. Methods, 


1950-FD. Lafayette Hill, Pa. 19444. 


NEW Plan! Pays up to $25.00 an hourl 
Little as 4 hours weekly. Place Thriftee 
self-service displays in stores. No cost to 
merchants. No experience needed. Free de- 
tails. Lux Company Incorporated, Dept. 
1218. Elkhart. Indiana 46514. 


I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
United Box 6284-B. Marietta, Ga. 30060. 


250.000 NEW MOTHERS EVERY 
MONTH! Bonanza for Bronzed Baby 
Shoes! $50.00 a day profit. No investment. 
no inventory. Full or spare time. Exciting 
details Free. Sentimetal, 1919 Memory 
Lane. Dept. 9G, Columbus. Ohio 43209. 


$1000 MONTHLY Home Mail Order. 
Write: Hollien's, Dept. 2PS. Many, Louisi- 


ana 7144 


$100.00 WEEKLY spare room. Raise red- 
worms odorless. Soilless way. Charlie Mor- 
gan, Box 116-C. Bushnell. Florida 33513. 


EARN Money raising fishworms for us. | 
rad Oakhaven-43, Cedar Hill Texas 


WORLD'S Biggest Wholesale Supply. 
Buy from 10.001 U.S.A.. European, Japa- | 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters | 
Opportunities, Box 730-B, Holland. Michi- 
gan 49424. 


$100 WEEKLY Possible! Homework. 
mailing  circulars. Information, send 
stamped self-addressed envelope. Martin's, 
Box 445 E. Sonoma. Calif. 95476. 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales, 3636 Peterson. Chicago 60645. 


VACUUM Plastic Molding & Liquid 
Plastic Casting At Home! Make 
| hundreds of full 3-D plastic products. Big 
| profit in spare time. Free facts, samples. 
Nationwide Plastics. Dept. GN, 4140 
Eagle Rock Blvd.. Los Angeles, Calif. 
90065. 


PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary. GI approved. Information free. 
Empire School, Box 327, Miami, Fla. 33145. 


HOME mailorder! 50 years proven meth- 
od reveals how to turn mail box into 
*'moneybox'' anywhere US or Canada. Free 
details. Crescent Industries. Box 652C. ' 
Windsor, Nova Scotia. Canada. 


PREPARE Tax Returns — Policeman 
Albert Myers made $2000 his very first 
season. Train at home. VA Approved. Na- 
tional Tax School, Monsey, 1JB, New 
York 10952. 


HOW To Finance Your Own Business. 
1000 sources. $500 to $200,000. Free de- 
tails. Counselor-3. Kerrville, Texas 78028. 


MAKE durable building plastic easily. | 
waterproof, fireproof, economical. Bays 
Laboratory, Cedaredge, Colorado 81413. 


MAILORDER Book publisher wants 
dealers. Wonderful ''drop-ship'" proposi- ; 
tion. Sample imprint circulars free. Neil 
H. Tasker, Shamokin, Pennsylvania 17872. 


FREE Plans ‘‘999 Little-Known, Success- 
ful Businesses". Sent on request. Small 
Business Institute, Dept. B., Kerrville. 
Texas 78028. 


VENDING Machines—No Selling. jer- 
ate a Route of Coin Machines and Earn i 
Amazing Profits. 32-page Catalog Free. ' 
Parkway Machine Corporation. 715 PSB' 
Ensor Street, Baltimore 2. Maryland. j 


BOOKKEEPERS operate your own busi- 
ness. Details free. Universal, Box 664-] 
Springfield. Missouri 65801. 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon Box 54386—PSJ—Los Angeles, Cali- 
fornia 90054. 


FREE Information helps mailorder be- 
ginners start out on the right foot. Graham | 
Enterprises. Box 2304. Falls Church, Vir- 
ginia 22042. 


MAIL Letters featuring merchandise. 
Get_ $12.00 orders in every mail. $8.00 
profit! Everything furnished. Write Alvin 
W. Hubbard Co.. Clark. S.D. 57225. 


$70 WEEKLY Home spare time. Si 
plified mail bookkeeping. Immediate ii 
come—easy! Auditax. 34741D. Los An- 
geles 90034. 


MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary. Free De- 
tails. Wooderd. Bridgewater. Mass. 02324. 


CALIFORNIA MANUFACTURER NEEDS 
man to assemble our product and bc iccal 
agent. experience unnecessary. May start 
while presently employed, Five-figure in- 
come for responsible applicant. S.K.R.S. 
Manufacturers, 2540 Olive Avenue, Long 
Beach, California 90806. - 


$60.00 DAY. Manufacturing concrete 
posts. Blocks. Mold mai pment Catalog 
$1.00 refundable. Carlane. Route One, Box 
106-T, Rapid City. South Dakota 57701. 


DRAFTSMEN! Operate Own DRAFTING 
SERVICE; Full, Part Time; Experience 
Unnecessary; Free Details: Roberts Com- 
pany. 1741 Circle Road, Baltimore. Mary. 
land 21204. 


EARN more than many Professional 
men! $1000.00 monthly collecting delin- 
quent accounts by mail. Continental Box 
2023-B. Des Moines. Iowa 50310. 


MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c, Volz-PS. Ypsilanti, 
Michigan 48197. 


MAIL Baby Catalogs pred your 
name and address to New Mothers. Big 
profits. Details 25c (Refundable) Edsam, 
a Soundview. Bronx. New York 


FREE Wholesale Restaurant Equipment 
Catalog. SDC G-4402 Calkins Road Flint, 
Michigan 48504. 


AMAZING’ 101 ways to earn money. 
Free details. Box 5252, Newport News, 
Virginia 23605. 


I MADE 840.000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey, Box 318-F. 


Ypsilanti. Michigan 48197. 
61 MONEYMAKING 
OPPORTUNITIES 


EARN $60.00 DAILY manufacturing 
Concrete Fence Posts. Practically no in- | 
vestment. Send stamp, American, Excel- ' 
sior Springs, Mo. 64024. 

MAKE Money Growing Fishworms, Out- 
standing new breed produces greater prof- 
its. Free Literature. Fain's Hatchery-52. 
Edison, Georgia 31746. 

MAKE Extra Money—Show Friends. 
neighbors—Gifts, Stationery, Toys, Jewel- 
ry, Greeting Cards. 600 items, Experience 
unnecessary. Salable Samples on approval. 
Free—Catalog, Personalized Christmas 
Card Album. Hedenkamp. 361 Broadway, 
Dept. PS-43, New York 10013. 

BIG Money—making new greaseless do- 
nuts in kitchen. Everything furnished. Sell 
stores. Free recipes. Summers Ray, Wa- 
seca, Minnesota 56093. 


MAIL Baby Catalogs. Imprint, To New 
Mothers, Big Profits! Details $1.00. Kref- 

ski, 609 Lee, Plymouth, Penna. 18651. 

MAKE Gorgeous original candles for all 
holidays and special occasions. Learn ex- 
pert Candle decorating, candlemaking. use 
of professional molds. Free details on 
home instruction method. Candle Institute, 
Dept. WR, 1600 Cabrillo, Torrance, Cali- 
fornia 90501. 

$128.00 IN Sales from $12.00 Material. 
New anay Different. Everything furnished. 

Write: D. E. Donica Co., 332 North 12th 
Street, New Castle. Indiana 47362. 


CONCRETE Facts: Highly profitable 
home business. Experience unnecessary. 
Unlimited unique pottery designs easily 
made without moulds. Birdbaths. foun- 
tains, wishing-wells, benches. etc. Chemi- 
cal coloring formulas. marbleglazing. Free 
illustrated brochure. Hollywood Cement- 
craft, 602 Athens Street, Altadena, Cali- 
fornia 91001. u 

$1200.00 WEEKLY—Proven mail order 
methods used by experts—free details. Del- 
aware Valley Associates. 2859-B Union Sta- 
tion, Wilmington. Delaware 1980: 3 

CASH For Magazine Clippings Up to 
$2.00 each. Details Free. "wden Enter- 
prises. Box 585-9D, Rahway, New Jersey 
07065. d 

DEVELOP That Hunch—convert that 
occasional intuitive impression into a 
REAL BUSINESS OPPORTUNITY. Your 
secret partner is your unused mental po- 
tential. Write today for a free copy of 
THE MASTERY OF LIFE. It explains 
how thousands have learned to use this 
undeveloped power as you can! Address: 
Scribe D.M.E., The Rosicrucians, AMORC. 
San Jose, California 95114. Please include 
zip code if part of your address. 


MAILORDER! HOW TO PREPARE 
YOUR OWN CATALOG for pennies . . . 
including popular products . . . without 
merchandise investment! Free catalog- 


Proo! IE, 5711-PS-14th. Brooklyn. 
N.Y. 11219. 


MAILORDER Imports Report Revea 
Foreign Drop Ship Sources. World Trad- 
er's Digest Ideal Mailorder Items $1.00. 
Benton Imports, 112 Carrier, Libert: 
New York 12754. 


"GIANT-SAVINGS Buying Program. 
World's biggest below-wholesale discounts. 
Buy direct. 615,000 manufacturers brands. 
Dropshippers. Surplus. Free summary. 
Vaulte International. Box 1218, Santa 
Monica, California 90406. 


MONEYMAKING PUBLICATIONS and 
directories. Samples and list 25c. CRICK- 
ETT. Box 527. Ardmore, Penna. 19003. 


BIG Profits. Bargains! Hundreds of 
gifts. toys, novelties, carded items. $2.00 
(refundable with order) brings catalog, 
rice lists. Mid-America apem Co., 

37 E. Lake. Peoria Hts., Illinois 61614. 


FREE Report. 609 Unusually successful 
businesses. Work home. evenings. Write: 
Associated. Box 238-C99. Lafayette. Calif. 


MAKE Money: Oil Leases: $4.00 acre: 
Others have. Free proof. Northern. Box 
560-D Westmount, Montreal 215, Canada. 


SECRET!!! Double Your Income!!! Have 
Special Christmas!!! Free Literature! Lim- 
ited Quantity, Inquire Today! Happiness 
Enterprises, Dept. PS969, 1071-3 Westshire 
Pl NW, Atlanta, Georgia 30318. 


$10 DAILY writing short articles at 
home. Begin: oponen. How and Where 
revealed MO-SIF. 1.00. 
Friendship. Quality Sits, “510 N. Catherine; 
Bay City, Mich. 48706. 


FRANCHISED | DISTRIBUTORSHIPS. 
Decorative Cabinet Hardware. Start Part- 
time or Full-time. Write Now: Hickman 
Manufacturing. 43-66PS Bowne Street. 
Flushing. N.Y. 11355. 


$20.00 POSSIBLE each fact. filler sup- 
plied. Details free. Write. Novak, 18720 
Hatteras. Tarzana, California 91356. 


MAILORDER . No Merchandise In- 
vestment. Profitable! Tested! Dynamics, 
1430PS Wells, Milwaukee, Wisconsin 53233. 


RAISE Rabbits for us on $500 month 
ues Free details. White's Rabbitry, Mt. 
ernon. Ohio 43050. 


MONEY—SPARETIME OPPORTUNITY 
PANELISTS AT HOME WANTED BY 
NEW YORK RESEARCHER 

LEADING Research Firm seeking peo- 
ple to furnish honest opinions by mail 
from home. Pays cash for all opinions 
rendered. Clients' products supplied at no 
cost. For Information write: Research 669. 
Mineola, New York 11501. Dept. CF-24. 


SPARE Time Cash — Sell Advertising 
Book Matches—every business a pros 
no investment—no experience nee ed. to 
build steady repeat business. Daily Cash 
commission in advance. Write today—We'll 
send your sure-fire selling kit bys return 
mail, Dept. PA969. Superior Match Co.. 
1530 S. Greenwood. Chicago, Tulinols 60609. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter. Box 1360-S. Erie, Pa. 


HOMEWORK, mailing gone. Free 
details! Cam Company, Dept. 155-KR. 
Verona. New Jersey 07044. 


56 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
66 Franchise chances for you to have your 
own business tied with successful National 
Companies. Send name, address to W. 
Stewart, 1085 Walnut, Des Plains, Illi- 
nois 60016. 


FREE copy of world's leading contest 
magazine! Write: Freenet: Box 11569, 
St. Petersburg, Fla. 33733. 


MONEY-Become a Finance eo ro 
or part time. RI & Co.. P.O. 
Desk 9, El Reno. Oklahoma 73036. 


ART TALENT? Make money right away. 
Course may not be necessary. Free bro- 
chure. Famous American Studios, 
Spring Park, Minnesota 55384. 


um Profits! Coin-op quiz games. Write: 
ing Associates, 500 Ellis St. Mt. 
Vies. Calif. 94040. 


LEARN MANAGEMENT: Homestudy 
program uses new methods. Brochure: 3 
Devereux Terrace, Marblehead, Mass. 
01945. 


EXPERIENCED Printers 
world's greatest proposition! 
DuQuoin, Illinois 62832. - 


EMBOSSED Business Cards $3.75/1000 
postpaid. Dealers wanted. Mailreco, Box 
22173F. Indianapolis. Indiana 46222. 


"START import business in spare time. 
Free information. Strong, Box 78, Rich- 
mond, Virginia 23201.” 


$50.000 A year very possible in mail 
order imports. no investment in merchan- 
dise. Operate from home. Experience un- 
necessary. Foreign drop ship method re- 
vealed. World-Traders Digest. Start on a 
shoestring. Send $1.00 for reliable program 
prepaid. no COD. Satisfaction guaranteed. 
‘The Oakton House. A Gillespie Enterprise. 
741 Elmhurst Rd.. Dept. A. Des Plaines, 
Illinois 60016. 


wanted—for 
Ornsteen, 


MAKE $12.00 Profit each dozen assem- 
bling Belts. Details Free. (Stamp appre- 
ciated.) Redikut's-41, Richland Center. 
Wisconsin 53581. 


GROUND Floor opportunity in an En- 
graving business of your own—spare time 
or full time. One piece of raw material 
costing $3.75 will produce products worth 
$180.00! Free particulars! Write: Warner, 
Room CE-3-C. 1521 Jarvis. Chicago, Illi- 
nois 60626 


FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time. Send name. age. for 5 months 
free subscription. Opportunity Magazine, 
1460 Hancock Center, Dept. 18-JM, Chi- 
cago 60611. 


SCIENTIFIC Massage: Big earnings, 
uncrowded profession. Learn spare time 
at home. Diplomas awarded. Free catalog. 

rite: Anderson School, Dept. J-2C. 
Brinceton. Tilinois 61356. 


$500-$800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 

juipment, breeders, and instructions. 
Tilinois Research Farms, Dept. SP-9, Mc- 
Henry. Illinois 60050. 
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HOW TO GET RICH!!! Free ‘‘Money- | 62 


making Brochure''! Success International, 
Box 2447-B, Livonia, Mich. 48151. 


EMPLOYMENT 
INFORMATION 


67 SALESMEN—DISTRIBUTORS 
WANTED 


MAKE Money At Home . . . Addressing 
and mailing our sales letters! Everything 
furnished! Smith, Box 2469-PS, Newark, 
New Jersey 07114. 


HOW to Make Money Writing Short 
Paragraph No tedious study! I tell you 
what to ite. where and how to sell. and 
supply lists of editors buying from begin- 
ners, Small checks can add up to worth- 
while extra income. Write to sell, right 
away. Send for free facts. Barrett. Dept. 
C-86-U1, 6216 No. Clark, Chicago 60626. 


NEED Money? Learn Watch Repairing 
at home. Free details. Watchmaking, 
WWA. Fox River Grove. Illinois 60021. 


CLIP newspaper items. $1.00-$5.00 each. 
Details Free. Anderson, Box 4468, San 
Jose. California 95126. 


INTERESTED in Mailorder? Write to: 
Advance, Box 24. La Grange. Illinois 60525. 


$200.00 FROM sheet 14” Plywood (Scrap) 
petals 25c. Novelties, 610 So. 24th, Elwood. 
Indiana 46036. 


MAKE Your Fortune in Your Own Busi- 
ness. America's Fastest Growing Shoe And 
Clothing Company Will Send You Free 
Starters’ Kit. No Obligation. J.C.S., Box 
8183, Detroit. Michigan 48213. 


aA eega. lan Alarm ems. Big 
profit home business. Beginners start spare 
time, without mechanical experience or 
cone equipmt Free starter plan. 
JASCO, Dept. C2609. 11071 Massachusetts, 
p" Angeles 90025. 


GET World's Biggest Wholesale Import- 
Merchandise career: Details Free. North- 
west. Medina. Washington 98039. 


CLIP Newspaper items, $1.00-$5.00 each. 
Details Free. Anderson, Box 4468, San 
Jose. California 95126. 


LEARN the secrets of repairing junk 
batteries. ‘Fabulous Profits" at home. 
Batteryman Rt, 1—188D Blythe, Califor- 
nia 92225. 


TURN newspaper engagement clippings 
o cash. Denbar, Box 147, Pearl River, 
New York 10005. 


BLACK Widow Spider Ranchers want- 
ed!! Tremendous profits! Complete pro- 
gram $1 (refundable). NBWC. Box 260- 
PS1. Brigham City. Utah 84302. 


STOCK Market interest you? How to 
control stock worth $1000's for only a few 
$100.. Limited loss; Unlimited profit. Re- 
vealing report $2.00. JAS-ps, RD=2, Box 
260-D. Andover. N.J. 07821. 

START Your $50,000.00 Import Business 
Today. Details 25c. Tavco, 528 Sharon, 
Stockton. California 95205. 


BARGAINS, Opportunities Galore. Free 
Information. Write: Printco, 10024 Ox- 
borough Road, Minneapolis. Minn. 55431. 


10 LESSON writing course by profession- 
al. $4.95 Complete. Details Free, Oaks. De- 
partment K-4, Box J, Warminster, Penn. 


SELL Books by Mail. 400’; profit. Royal, 
Box 450-M. Cleveland, Ohio 44127. 


LEARN How To Play the Stock Market 
with a profit for a fee of $1.00. H. A. 
James, Post Office 393 Galion, Ohio 44833. 


EARN $200-$400 Extra monthly Guaran- 
teed wherever-whoever vou are! No ani- 
mals, inventory or cash required. Com- 
plete Details $2.00. Thomas. Box 158S, 
Staten Island. New York 10309. 


| Coats 65c; 
Coats 


FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings to $3.000.00 monthly. Paid Over- 
time, travel, bonuses. Write: Universal Em- 
ployment, Woodbridge. Connecticut 06525. 


AUSTRALIA WANTS YOU!!! Govern- 
ment Assisted Passage. 50.000 Jobs. Latest 
Government Information and Forms $1.00. 
Special Reports on Employment, Business. 
Taxes, Housing, Education, Ranching, 
Farming. Teaching. Maps. Etc. AUSTCO, 
Box 3623-F, Long Beach. Calif. 90803. 


HIGHER Income, Security and power. 
256 Page Book, "Thinking Re. 
Tenis cerets thet make men Rich! Send 
$2.00. Siegfried Specialty Sales, 327 Bit- 
tersweet Rd.. Center Valley, Pa. 18034. 

HIGH Paying Overseas Jobs, Construc- 
tion. other Projects. Bonuses. Travel Ex- 
penses, Extras. International Information. 
109, Cortez. Florida 33522. 


HIGHER Income. Security and power. 
256 Page Book. "Thinking Big" Reveals 
secrets that make men Rich! Send $2.00 
Siegfried Specialty Sales, 327 Bittersweet 
Rd.. Center Valley, Pa. 18034. 

BOOMING AUSTRALIA wants You— 
Good jobs, Adventure. Forms and Aus- 
tralian Handbook (1969) describing Aus- 
tralian assisted passage, passport-visa. ad- 
vantages. opportunities „$1.00. „ Buckeye, 
Box 1032BC. Fairborn. Ohio 45234. 

AUSTRALIA!! Australia!! Jobs Galore. 
Government assisted transportation. 1969 
Handbook $1.00. Guaranteed!! Associated. 
Box 17-C99. Lafayette. California 9454! 

FLORIDA—Jobs—etc. Classified Ad S 
tion $1.00. Floridian. N.H. St., Lake 
Worth, Florida 33460. 

WORLD-WIDE . . , U.S.A. jobs. Many 
benefits, allowances. Free Details!! Write: 
Global Employment, Box 706-B99, Orinda. 
California. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 83-45 Vietor Ave.. 
Elmhurst. New York 11373. — — — 

AUSTRALIA:  Remailing. Souvenirs. 
Special assignments. Business representa- 
tion. Professional Services. Box 38. North- 
bridge. N.S.W. Australia. 

AUSTRALIA: Australia only. Personal 
on the spot information by U.S. Firm. 

il nclose $3.00. Dittmann Indus- 
Australia 7251. 


AGENTS WANTED 


YOUR Own business—Suits $1.50; Over- 

pacima 35c; Shoes 12! 

Ladies’ 30c: Dresses 15. ‘Enormous 

profits. Catalog Free. Nathan Portnoy As- 

Soin 2109-J Roosevelt Road, Chicago 
nois. 


601 


66 


YOUR free copy of World's biggest Sales 
Magazine tells yóu how and where to make 
more money on your own in selling. Write 
Specialty Salesman Magazine, Desk 6B. 
307 North Michigan. Chicago 60601. 


EARN Big Commission Full or Part 
Time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience. No investment. No collections 
or deliveries, On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used dally by businessmen. Merchandise 
bonuses for you. Build profitable repeat 
business. Start now. National Press, Dept. 
91G. North Chicago. Ill. 60064. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail. handling complete line ad bool 
matches in demand by every business right 
in vour town! No investment; everything 
furnished fri Top p commissions daily! 
Superior Match. e] P969. 7530 S. 
Greenwood, Chicago. I lino 60619. 


EARN BIG MONEY Soliciting Delin- 
quent Accounts. General Finance Com. 
pany. 304-B Pickwick Building, Kansas 
City. Missouri 64106. 


MAKE extra $25 to $75 spare time! Take 
orders for double air cushion Bronson 
Shoes. Amazing comfort. Terrific men's, 
women's line for dress, work, play. High- 
est commissions. Shoes for yourself. Big 
outfit Free. Write: Bronson, Dept. 156, 
Minneapolis. Minnesota 55408. 


FREE. 206 Easy ways to make money 
taking orders for exciting new products 
. . Spare time. Send name, age for 5 
months free subscription, Opportunity 
Magazine. 1460 Hancock Center, Dept. 18- 
JS. Chicago 60611. 


SELL Hertel Bibles—Part Time. Finest 
reference Bible available, Demonstrator 
E supplies furnished. Excellent commis- 
Write: International Book. Dept. 
po "Box 118. Wichita. Kansas 67201. 


SELL Advertising Ball Pens. Calendars, 
Ad-Specialties—Build Own Repeat Busi- 


ness—Free Kit—Fleming. Dept. B, 6535 
Cottage Grove. Chicago 60637. 
ENCYCLOPEDIA. Family Album or 


Bible Salespeople—Up to 47%; Commission 
on Time Sales. 70’; on Cash Sales. Or buy 
at wholesale for your own business, Write: 
Encyclopedias. Albums or Bibles. P.O. Box 
3865J. Gastonia, North Carolina. 


SALESMEN PAID DAILY $45. $85. $160, 
SERVICE. KIT DEPOSIT, COMMERCIAL 
INVESTIGATORS. 121 TR ST., 
BRIGHTON. MASSACHUSETTS 02135. 


$100 A week spare time opportunity. 
Man Contact Service Stations. Cyclo Mfg.. 
Dept. 183. Denver. Colorado 80201. 


LIFETIME Income. Business Loan Rape ' 


resentative. Write: Financial. 28 E. 
son. Suite 1204-X2. Chicago 60604. 

~ EVERY man a prospect. Refundable sales 
kit offer showing line belt buckles. tie 


clasps. money clips. cuff links, lapels. iden- | 


tification badges. individualized with cus- 
tomer's name and emblems. Cap badges for 
trucking, bus, taxi. police. firemen, also 
postal. letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
fast, Box 1088-PS, Providence. 


WANT To Make Up To $100.00 A Week 
Spare time, “and get free shoes for life too? 
No investment. Rush card for free details. 
Mason Shoes, K-623 Chippewa Falls, Wis- 
consin 54729. 


MAKE Extra Money—Show friends, 
ifts. Stationery. Toys, Jewel- 


$20.000 potential part-time. Make hot/ 
cold beverages. meals in car. boat, tractor. 
$150 demonstrator investment required. 
Details free. Write: Margrave, Box 722C, 
Springfield. Illinois 62705. 


| neighbors 


ry. Greeting Cards. 600 items. Éxperience 
unnecessary. Salable Samples on approval. 
Free—Catalog, Personalized Christmas 
Card Album. Hedenkamp. 361 Broadway. 
Dept. PS-43. New York 10013. 


SIGNS NEEDED by every business. 
Build a Vacuum Former and Start your 
own Plastics Sign Shop in your basement. 
Waldrop Associates. 8007 Kidd St., Alex- 
andria, Va. 22309. 


THERE'S A Fortune for you in photog- 
raphy. Plus an opportunity to work with 
glamorous models. No experience required. 
Write: Va. Co Distributors. Box 83, Ver- 
dun, Quel 


STEADY pee Daily Mailing Com- 
mission Circulars. Details Free. Box 953- 
PS. Newark. N.J. 07101. 
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ESTABLISH Your Own Business. Low 
Prices On Used Clothing. Shoes, House- 
hold Goods. Unlimited Profits. Free Cata- 
log. Northwestern Distributors. 2129 North 
Western Avenue. Chicago. Illinois 60647. 

PROFITABLE! FULL OR PART TIME. 
Represent largest manufacturer of remov- 
able magnetic signs for cars and trucks. 
Trimetric, 2642 Saddle. Oxnard, Calif. 


WILL You test new items in your home? 
Surprisingly big pay. Latest conveniences 
for home. car. Send no money. Just your 
name. Kristee, 133. Akron. Ohio 44308. 


GET New shirt outfit free! $90 weekly 
on 5 average orders a day, Famous quality 
made-to-measure dress and sport shirts 
at $4.95 up. sell to all men, No experience 
needed. Fuil or part time. Write: Packard 
Shirt Co., Dept. 218. Terre Haute, Indiana 


BIG MONEY calling on business- 
professional men. Send us their delinquent 
accounts for collection. General Finance. 
Dept. PS-12 Columbia Bank Bldg., Kansas 
City. Mo. 64106. 

FREE Selling Outfit Office Supplies. 
Furniture & Equipment. Oseco. 5 'S. 
North Jefferson, Chicago 60606. 


68 REMAILING SERVICES 


MIAMI remails 25c. Monthly rates. PS 
MEAT Box 1266, Coral Gables, Florida 

ASTRODOME City Confidential Remail- 
ing Service 25c. pt. 101, Box 14621. 
Houston. Texas 77021. 

RECEIVING—Forwarding, $4.00 Month- 
ly. Hedgpeth, 406-PS South Second, Al- 
hambra. California 91802. 

CENTRAL FLORIDA Remails, 25c. 
Monthly. $3.00. Nine souvenir postcards. 
$1.00. Jackson, Drawer 1535PS. Bartow. 
Florida 33830. 

KANSAS CITY Remails 25c. Receiving— 
Forwarding. Midway, 3115-H South 45th. 
Kansas City. Kansas 66106. 

RECEIVING—Forwarding $3. Month- 
ly. Additional Confidential Services. Red- 
jack. Box 2005. Dearborn. Mich. 48124. 


xi MAE 25c. ee Forwarding 
way, Drawer 9037PS, San Jose. 
Genie 95117. 


FROM Fabulous Las Vegas. Unexcelled, 
fast. dependable. confidential service. Re- 
mails 25€. Monthly rates. Colorful cards. 
Myrtle, 558 Oakey Boulevard, Las Vegas, 
Nevada 89105. 


SOUTH America Registered re-airmails 
$1.00 Confidential, Leon, Box 360, Guaya- 
quil. Ecuador. 


NORTHWEST. Remails 25c each, Taag 
sE Box CA Spokane, . Wash. 99: 


AY'S Ri $3.00 MNT 
PN Atlanta. Georgia 30328. 


DICK'S Confidential — Fast. Excellent 
Rates. Box 6171, San. = Calif. 95150. 


SYRACUSE, NY. 25¢-$3.00, monthly. 
Confidential. Recelving/Forwarding $1.00. 
Jay Hilltop, Box 370, Syracuse, N.Y. 13201. 


NEW YORK. 25c-$3.00 Monthly. Confi- 
E Dependable, Snoow, 458 Vermont 


Box 


Brooklyn 11207. 


DETROIT—Grosse Pointe; 25c—$3.00 
Monthly, Lemke, 3476SS Balfour, Detroit, 
Michigan 48224. 


CANADA remails 50c each. Sudden and 
confidential. Write: SUDDEN SERVIC! 
1551 Murray St., Niagara Falls, Canada: 


CALIFORNIA REMAILS 25c. Depend- 
able. Eugene Page, Box 766, Santa Moni- 
ca, California 90406. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn how 
we publish, advertise. promote, distribute. 
Many successes, Free booklet PS, Vantage, 
120 West 31, New York. 


PUBLISH Your Book! Join our success- 


New York 10011. 


72 EDUCATION & 
INSTRUCTION 


MISSOURI Auction School. 
proved. epee catalog. 424-05 Nichols. ‘Rowe, 
issouri 6411: 


IOOKKEEPERS — Operate Your Own 
“Dollar-A-Week" System. Ellis, Box 203, 
Cedar Grove, North Carolina. 


PIANO Tuning quickly learned with 
home study course. iploma granted. 
in 8020. Tuning School, ‘Gilroy, Califor- 


DE Mind Power, persona. 
memory while asleep! Free details, SERA; 
Box 24-SF, Olympia, Washington. 


GET A British Diploma in Color, Phi- 
losophy. Biochemistry, Radionics. Home- 
opathy, 35 courses. Curricular free, Dept. 
PSM, Braintridge Forest School, High- 
field" Dane Hill Haywards Heath, Sussex, 
England. 

EARN College degree at home. All sub- 
jects. Ohio Christian College. 1156 Striebel 
Road. Columbus, Ohio 43227. 

COMPLETE Your High School at home 
in spare time with 72-Year-old school 
Texts furnished. No classes. Diploma. In- 
formation brochure free. American School. 
Dept. X646, Drexel at 58th, Chicago, Illi- 
nois 60637. 

LEARN  Auctioneering. Free Ci 
Reisch Auction College. Mason Cit; 


PHOTO  RETOUCHING. Interesting. 
profitable career at home; full or part- 
Hime. Easily learned, Hamilton Studios, 


Dept. QR-39. Claymont, Del. 19703 


LEARN Bartending ^ Correspondence 
266E East Seventh Street, Tucson. 


log. 
Ia. 


OPERATE Collection Agency. “Little 
Gold Mine!" Franklin Credit, Roanoke. 
Virginia 24004. 

COLLEGE Degree at home. Includes 
law. Easy tuition plan. Williams College, 

S West ge, Covina, Cal, 91722 


D ECHANICALLY uci inclined? Learn pr 
itable Watch Repairing. Free sample les- 
son. Watchmaking, WW, Fox River Grove. 
Illinois 60021. 


AUCTIONEERING—Resident Or Home 
Study Course, Nashville Auction School. 
2004 West End. Nashville. Tenn. 37203. 


BE A Real Estate Broker. Big earnings. 
Prepare quickly, easily. GI approved. Free 
Catalog. Weaver School, 3519-R Broad- 
way, Kansas City, Missouri 64111. 


UNUSUAL book reveals secrets of 
achievement. Details free. J. G. Freeman, 
por West Belmont, Glendale, Arizona 


USED Courses! Books! List. ioe Smith's. 
124 Marlborough. Salem. Mass. 01970. 


Eee M baee Books 
Free Brochure. John A. sey Company. 
15024-M Joy Road, Detroit "Mich. 48228. 


SUPERIOR Auction School-Nation's top 
Auctioneers own and instruct. 120 East 
Cerrogordo, Decatur, Illinois 62523. 


BOOKS-Homestudy Course Civil Service 
Nor Postpaid. Complete list finest 

ks. Send Stamp. Rightway-Box 885-PS9 
Moorhead. Minnesota 56560. 


TRAVEL Agents Make $$$$$. Exciting. 
Booming Careers! Easy Home-Study Plan. 
Free! “Travel Career Kit" Write—North 
American School of Travel, Dept. P, New- 
port, California 92660. 


LEARN Civil and criminal investigation 
at home. Earn steady. gi pay. State a 
Institute Applied Science, ee i Sunnyside, 
Dept. 339, Chicago, Illinois 60 


Fi First Class License m Six weeks— 
nation's highest success rate—approved 
for Veterans Training. Write Elkins Insti- 
tute. 2603A Inwood Road, Dallas, Texas 
15235. 

USED Correspondence Courses and 


Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) Lee 


nities in business. 
| Edu 


EARN MORE! Convert hobbies, inde- 
pendent study. to valuable educational cre- 
dentials for greater employment opportu- 
industry. Guaranteed. 
ox 253. Plymouth, Mass. 02360. 


Describing 


"FI List of Reports 
Moneymaking ^ Opportunities, — Self-im- 
provement. Vacation. Retirement. Post 
Card to Elston House, 35 Stonycliff Road. 
Centerville. Mass. 02632 

INSTANT Spanish. Free lesson. Mayco. 


Dept. J-2, 257 Chloride Star, Kingman, 
Arizona 86401. 


Mountain, Pisgah, Alabama 35765. 


EARN Electronics Engineering DE- 
GREE. Mostly by correspondence. G.I. 
Bill Approved. Free Cata s M; 
1503 N. Western, Hollywood, Cal. 


RETIREMENT COURSE. How to pre- 
pare for successful retirement. Five lesson 
course. $25. IREMENT SERVICES, 607 
Orchard Lane, Winnetka, Ill. 60093 


JOIN With Thousands in =F pm 
by mail in the Torah. Write: Lamplight 
Studies. Box 88E. Brooklyn. N.Y. 11229. 


is. Interna- 


LEARN handwriting anal 
Lake View 


tional. PS, 11749 Eldridge. 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit. pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc.. 325 Jackson, Dept. 


2JR-1. Chicago 6060 


EARN As you learn, photo equipment 
service. Accredited home study or class- 
room training. instruction, texts. tools, 
practice equipment. Write National Cam- 
era Technical Training Division, Dept. EE. 
TUEINNDO, Colo. 80110 for free informa- 

ion. 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology and 
Electronics Engineering Mathematics. Earn 
your Degree. Write for Free Descriptive 
Literature. "€. s Institute of Electronics 
Engineering. pepr 11). P.O. Box 10634. 
Pea Missas ippi 39209. (Established 


Terrace. California. 


LEARN GUN REPAIR. GUNSMITHING 
in spare time, Book details 25c. Modern 
Gun Repair School Dept. 116. 225 E. 
Fairmount, Milwaukee. Wisc 53217. 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. Ozment. 
Box 665-35. St. Louis, Missouri 63188. 

LOCKS And Safes! Learn How to open 
them. Satisfaction or money back. $1.00. 
Rhew Publishing Co.. P rad P6, Box 327. 
Vacaville, Californi: 


73 CARTOONING, 
SIGN PAINTING 


SIGN Painting, Fascinating System. 
Straley. 410-PS, South Western, Spring- 
field. Ohio 45506. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Tooners, 
Box 30367. Lincoln, Nebraska 68510. 

MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box 263-E. Branford, Conn. 06405. 


SIGN Painting—Instructions, Equipment. 
Free Catalogue. Kaufmann Supply, Center- 
town. Missouri 65023. 

74 ART INSTRUCTION 

ARTWORK pays! Learn how. Write 
Midwest Arts, Box 95B, Hamilton, Mich- 
igan 49419. 

76 DETECTIVES 

DETECTIVE Profession, Home Study. 

Lapel Pin. Certificate, Future 2759CB 


West Broadway. Los Angeles. Calif. 90041. 

DETECTIVE Course. Free Information. 
Universal Detectives, Box 8180E, Universal 
City. California 9160 


77 LOANS BY MAIL 


BORROW Up to $1500 by Mall on con- 
venient terms! State licensed. Postal Fi- 
nance. Dept. 11-N, 200 Keeline Building, 
Omaha, Nebraska 68102. 

BORROW Up To $1.000 By Mail. Money 
on your signature for any purpose. Write: 
American Loan Plan, Dept. MA-0235. City 
National Bank Bldg., Omaha, Nebr. 68102. 


79 BUY IT WHOLESALE 


BARGAINS! Buy Wholesale and Below! 
Name Brands. Appli lances. Furniture, 
Sports. Equipment, Televisions, Cameras. 
Watches, Jewelry, Thousands More. Huge 
Discounts to $1,000.00 on New Automobiles. 
All Makes, Free Details. Write Toda: 
Worldwide Bargainhunters, Box 1730-B, 
Holland. Michi, 


500.000 BARGAINS below  wholesal 
Buy name brand merchandise 10c on dol- 


Free details. International Buyers. 
i eee, Colorado Springs, Colorado 


EE... Wholesale Catalog. Guns, Re- 
loading "Tools, Clothing, Traps, Decoys, 
Calls, Boats, Finnysports (PE), Toledo; 
Ohio 43614. 

NATIONALLY Advertised Products! 
Fraction of retail! Free Information. 
Wayne Products, Box 1278, Rockville, 
Maryland 20850. 

DRAFTING Equipment, 
Catalog 30€ stamps. Amt 
$-122. Mt. Holly. N.J. 0806t 


800.000 PRODUCTS Wholesale! Terrific 


suda Rules, 
ech Inc., Box 


Bargains! Wholesalers, 1265 Broadway, 
New York. New York 10001 
80 ADVERTISING 
AGENCIES & SERVICES 
ADVERTISING—Let us make up your 
ads. catalogs, folders. publicity. Tell us 


what you want. R.N. Johnson Advertising, 

173 W. Madison, Chicago 60620. 

81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


YOUR name mailed to 1000 Importers 
Wholesalers. Name on our list year $1.00. 
Dixie Mailers. King, North Carolina 27021. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps. Any Copy. 
$1.00. Phillips, Box 164B. CE end 
New York 10314. 


“CATALOG - Address Stamp $1 
Signature $2.80. Carol’s, McLoud, Okli 
homa 74851 

RUBBER Stamps—4 Lines $1.25. Cata- 
log. Williams, 10024. Oxborough Road, 


Minneapolis. Minnesota 55431. 
84 PRINTING, 
MULTIGRAPHING, ETC. 


LEARN Cartooning at home. Free book 
"Key To A Cartoon Career". Write: Car- 
tooning. Box G3176. Colorado Springs. 
Colorado 80907. 


RAISED Letters—Business Cards. Sta- 
tionery. etc. Samples. Bargain Price list 
free. Pioneer PS-9, Island Park. New 
York 11558. 
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GUMMED Address Label | 
$1. 3997 Walts’, Box 966, South dnd. Inai: 
ana 46624. 


BUSINESS Cards $4.45 1000. Labels, 


Printing, Rubber Stamps. Guaranteed. 
Free Literature. Cardco. Box 3236P, 
Corpus Christi, Texas 78404. 


1,000 THERMOGRAPHED cards—$4.75, 
Matching stationery. Marchione, Box 189, 
Smithtown, New York 11787. 


BARGAINS, Offset Printing, Mimeo- 
graph Machines. Write: DixieGraph, King, 
North Carolina 27021. 


OFFSET Printi; 
885, 335 Fal 


N.C. 27801. 


FREE titoras: imr p Bosi- 
rds, Printing, Rubber Stamps, Jor- 
dan's, G 552 West O'Connor, lima, Ohio 


Prompt service. 
ls, Rocky Mount, 


AMAZING Business Printing values. 
prasions. Print Shop. Box 576P, Green- 
ville, R. I. 02828. 
BUMPER stickers 25é. free list. fmRE, 
Box 608, Dana Point, California "92628. 
E 4 lines, $1.00. Pocket 
amp $1.00. Catalog 25c. Refunded. Seal, 
EX: Box 505A, Elgin, Ill. 60120. 


EXPO '70 Free prie Jewelry! Rush 
mall, Tahtraco. 242 
i, Taiwan. 


FOR THE HOME 


BURGLARY-FIRE protection. Everyone 
can afford. No Wiring. installation. Free 
details, Watchdog Alarms, P492S, Wil- 
liamsburg. Ohio 45176. 


PROTECT gour loved ones! UL Approved 
Foam Fire Mo $3.95 plus 50c 


handling. J & L Dist. Co.. 129 Starmount 
Ave. Charlotte, N.C. 28213. 
92 MODELS— SHIPS, 


PLANES, ROCKETS 


SHIP Models, Kits, fittings, plans, books, 
tools, engines, motors. Big filustrated cata- 
iog Mo: Ma Mass. residents add 3% tax. James 
B PS, 28, Dedham 
Massachuscits 02026. 


SHIP and Yacht modal Atting 


Route 


Pine 


construction Hull K: La sp Send 
50c for Illustrated ca! B. J. Fisher, 
Inc., 2 Etowah Avenu ARoval Oak, 


Michigan 48067. 


SHIP models catalog 25c. Scientific 
Inc.. 100 Monroe, Newark. N.J. 07105. 


UNIQUE Attractive Letterheads, Small 
Quantities, Samples. Indus. 


;dgewood = 
tries, Box 751, Kernersville. TC. 21284. 
85 PRINTING & RUBBER 
STAMP OUTFITS 
IG Outfits, tyne, supplies. Send 


'RINTIN: 
dine for illustrated [d book and sam- 


ples. Kelsey, Inc., H-8, Meriden, Connecti- 
cut 06450. 


WH SALE Offset Presses. 6c Stamp. 
Maurice Bower, Route 3, Floyd, Va. 24091, 


gt oe Presses, Type. Supplies, 
ts 6c. Turnbaugh Service, Mechanics- 
burg. Pa. 17055. 


SAME Day shipment on rubber stamp 
gu plies, Revised wholesale price list No. 
ree. Star Stamp Supply, 732 Federal, 
Chicago. Ill. 60605. 
pee Stamp Manufacturers supplies. 
Presses diun outfits. Best prices. ser- 
E. b. Supply. Box 443-B, 
Franklin ‘patie, Til. 6013 


WHOLESALE TNR Presses, 126 
stamps. Maurice Bower, Rte. 2, Floyd, 


Virginia 24091. 
87 TOBACCO, PIPES, CIGARS 


PIPE WON'T STAY LIT? 

DEAN it with Stemdrill. Eliminates 
hard d ‘aw. Crafted from tool steel. Drill 
F3 — $2.00. Complete multiple tool — 

, Aren Precision Products, Box 308, 


Brooksicid Ill. 6051. 
88 OLD GOLD, JEWELRY 
WANTED 


CASH Immediately For Old Gold. Jew- 
elry, Gold Teeth, Watches, Diamonds. Sil- 
verware, Platinüm, Mercury, Spectacles. 
Free information. ane Industries, 29-Y 
East Madison, Chicago 2. 


HIGHEST CASH for Gold, Jewelry. Gold 
Teeth, Rings. Diamonds. Watches. Silver. 
Platinum, Mail Articles Today, Free gift 
with Information. Chicago Gold & Pre- 
E Eb 6 E. Monroe, Dept. 157, 


WANTED eS, S ona, platinum (any 
fori 009 Bridge s mation Free. Wil- 
EUR 1069 Hridge Street, Grand Rapids, 


89 WATCHES, CLOCKS—SALES 
& SERVICE 


WATCH and clock repairing books, Free 
Catalog. North American, Box 77-BK, Fox 
River Grove, Illinois 60021. 


USED Wrist. Pocket Watches—$3.00 up. 
Free list. cpouthern Watches, 7-PS, South 
90 GIFTS 


FREE Distinctive Gift Catalog! Chen, 
gd 244 W. 99, Rm. 302, New York 


ROCKETS, New Illustrated Catalog Ea 
Single and multistage kits. cones, eng! 
launchers trackers, rocket aerial E 
technical information. Fast Service, Estes 
Industries. Penrose 2 Colorado 81240. 


ROCKETS! E models, eneine, i = 
Send 25c for News-A-Log. 


ters. 
Development Corporation, Route 5-9, 5 [M 
mour. Indiana 47274. 


93 ELECTRIC TRAINS, 
RACEWAYS 
LIONEL Catalog 40c. Bulletin 10c. Old 


Trains Bought-Repaired. Mack Brothers, 
2041 Chicago Ave., Chicago 60622. 


n FOR INVENTORS 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies, $6. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection 1 forms and 
“Patent Information." Write Dept. 
Washington Patent Office Search Bureau, 
711-14th. N.W.. Washington 5, D.C. 


PATENT Searches complete and thor- 
ough. Related copies Air 
maximum sp 6.00. Free 
Forms” and" “Patent Information." Write 
American Patent Search Company, Dept. 
M e l4th St., N.W., Washington, D.C. 


oo PAMPHLET: ‘ips On Safeguard- 
ing Your Invention." Write: United States 
Inventors Service Company, 501-X Thir- 
nh Street N.W.. Washington, D.C. 


INVENTORS: If you have an invention 
for sale, patented or unpatented, write 
for free brochure outlining manufacturers 
requirements, royalty rates. Kessler Cor- 
poration, C-79-FI, Fremont. Ohio. 


IMMEDIATE cash, for Patent. ag d 
fons, free Patent Searches. Write for de- 
au Universal Patents, 184-B Marion, 

lo. 


SELL Your Invention Now! Inventor's 
Guide for marketing inventions only $1.00. 
Invention Marketing Research, 313812 
Wilson, Chicago, Ill. 606: 


INVENTIONS WANTED 


INVENTORS: Protect your Lei Free 
“Recommended Procedure. hington 
Inventors Service, 2-G. Washington 
Building. District of Columbia, 5. 


FREE “Directory of 500 Corporations 
— New Products ^ For information 
regarding development, 
of your patented/unpa! 
Write: Raymond Lee 


mi 
TED TUM 230-W 
Park Avenue, New York City 10017. 


INVENTORS—Hundreds of manufactur- 


information. free, Ins 
Inventors. Dept. 30€. i 2d Street, N.W., 
Washington. D.C. 20004. 


'VENTORS: Your ideas and inventions | 
quiet unpatented) expertly searched, 
le 


paring: nited States Patent Office 
rmer Patent Examiner; " 


Commerce. Free "Invention Record” and | 
"Recommended Protection Procedure.” 
Airmailed! Write: Raymond Lee, Inven- 
tion Developer. 230-V Park Avenue, New 
York City 10017. 


PATENT SEARCH SERVICE For law- 
Yers. Companies, Inventors. "Confidential 
report" including copies of related United | 
States patents rushed “Certified Airmail.'" 
Free! Information. Write: Congress Patent 
Search Company, nus Warner Building. 
Washington, D.C. 2000: 


PATENT Searches, EE patent | 
development of inventions by Licensed Pro- | 
fessional Patent Engineer and U.S. Pat- | 


ent Office Former Examiner with staff of | 
engineerin; [2 specialists in all flelds of in- | 
ventions. Expert searches performed in the | 


U.S. Patent Office. Your inventions and 
ideas engineered for maximum patent pro- | 
tection and greatest commercial value. In- | 
ventions developed by us negotiated for | 
E. ih or royalties with our nationwide con- | 

Send for free Protection “Inven- | 
tion Certificates" and further interesting, | 
valuable Patent Information. George Spec- 
.S. Patent Office Former Examiner, 
Woolworth Building, New York. 


| 25 Years proven performance. For free 1 
| formation, write Dept. 17, Gilbert Adams. 


INVENTIONS Promoted For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector. Licensed Invention 
Engineer, Woolworth Building, New York. 


INVENTORS! Sell your invention for 
cash or royalties! Our client: manufactur- 
ers eagerly seek new items. Patented. Un- 


patented. Financial assistance if needed. 


Inventing Broker, 80 Wall St., New York. 


INVENTORS! WE will develop. sell your 
idea or invention. patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest 
Outright cash sale or royalties. Financial 
assistance available. 10 years proven per- 
formance, For Free information wate 
Dept. 54, Wall Street Invention Broker: 

79 Wall Street, New York, New York 100! 


INVENTIONS wanted. Patented: unpa! 
ented. Tremendous Manufacturers lists, 
Global Marketing Service, 2420F ‘77th, 
Oakland 5, California. 


INVENTO] Don't sell your invention, 
patented or Rog until you receive 
our =" ee e Company. 
Dept. S, 7 Street, New York 5. N.Y. 


INVENTORS needed immediately for 
manufacturers. For additional informa- 
tion write Kessler Corporation. C-79IW. 
| men Ohio. 


$1.00 for new Publication, 
k straighttorverd advice for Inventors”. 
dM Box 397, Upland, Calif. 


U.S. Patent Office Searches, 234 Broad- 
way. Room d New York. Free Inven- 
tion Certificates. 


WE either sell your invention or pay 
cash bonus. Write for details. Universal 
Inventions, 298-G. Marion, Ohío. 


PATENT Searches. including copies of 
related U.S. Patents. Inventors. attorneys, 
manufacturers use our “Worldwide” Air- 
mail service! "Invention Record" form 
and "Information Every Inventor Needs.” 
Sent free! Hayward Company. 1029F Ver- 


| mont Ave., Washington 5, D.C. 


PRODUCT Ideas Bring Income! ‘‘Inven- 
tor's Guide" tells how. $2.00 Ppd. Inven- 
pd Creative Service Company. 125 West 

h St.. Los Angeles. California 90013. 


99 FOR SALE MISC. 


EXPO 70 Free Orient Jewelry!! Rush | 
ge Covering Airmail. Tahtraco, 242 
ngting Road, Taipei, Taiwan. 
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PATENT Application Financin Free 
| Patent Search Plan. Global Patent Divi- 
! sion. 2420 77th. Oakland. Calif. 94605. 


m RETRACTABLE Ballpoint Pens. Only 
$2.00. Calverts. Dept. 22. 314-15th Avenue, 
imore. Maryland 21225. 


“5.000 ITEMS for up to 50% off!! 
Name Brands. appliances, jewelry! $1.00. 
refunded with order. Flynn Enterprises 
Pl 44 Dean, Englewood, N.J. 07631." 


PRODUCTS — Services — Something for 
every  Business/Individual/family. Send 
Six large envelopes. NettlesBey, 1502 Mo- 
hawk. Chicago. Ill. 60610. 


100 WANTED TO BUY 


QUICKSILVER. platinum, silver, 
Ores analyzed. Mercury Terminal, 
wood. Massachusetts 02062. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold. silver. 
relics with world famous Detectron Metal 
Detectors. Free information. Terms. De- 
liver immediate. Detectron. Dept. 9-PS. 
Box 243, San Gabriel, California Sri. 

FIND buried treasure with new revolu- 
tionarv analvtical metal detector. Features 
pora button tuning. automatic tuning. | 
cudspeaker, negligible ground pickup, 
greatest range. Free catalog. Gardiner 
Electronics. Dept. 1. 4729 N. "th Ave.. 
Phoenix. Arizona 85013. 


FISHER "METALERT'' award-winning 
Model 70. Brand new treasure and metal | 
Getector for exciting results! Unsurpassed | R 
sensitivity. Use anywhere, even beaches 
and streams. For Free literature write 
Fisher Research, Dept. PS9, Palo Alto, 
California 94303. 


"TREASURES, VALUABLE COINS. | 
GOLD, SILVER. jewelry, and relics easily 
found with White's metal-mineral de- 
tectors, designed especially for the n 
Rector and Treasure Hunter, Y 
NOT BUY INSTRUMENTS A 
i ER OF THE 
WORLD'S LARGEST LINE of mineral 
and metal detectors, also Geiger and Scin- 
tillator Counters. Ultra "Violet Lights. Elec- 
ironic Magnetometers and magnetic me- 
ters. Free catalog: White's Electronic: 
Ine.. Room 361, Sweet Home. Ore. 97386." | 

ULTRA-SENSITIVE AND POWERFUL 
METAL DETECTORS-—join the many who 
are finding buried coins. minerals. relics 
and artifacts. Don't buy till you see our 
FREE catalog of new models. Write Jetco- 
Box 132-; Huntsville, Texas 77340. | 


gold. 
Nor- 


TREASURE Hunters! Prospectors’ Rel- 
co's new instruments detect buried gold 


silver. coins, minerals, historical relics. | 
Transistorized. Weighs 3 pounds. $19.95 
Box 10839, 


up. Free catalog. Helco-A4l, 
Houston, Texas 77018. 


POWERFUL Metrotech Locators Detect 
Gold. Silver. Coins, Relics. Moneyback 
Guarantee. Terms. Free Information. Un- 
derground Explorations. Dept. D, Box 793, 
Menlo Park, California 9402: 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett. 
Dept. C-86-U3, 6212 N. Clark, Chicago 


60623. 

$500 MONTHLY  POSSIBLE—Clipping 
news at home. No experience. Freee infor- 
mation. Send stamp, American, Excelsior 
Springs, Mo. 64024. 

HOMEWORKERS! $85 Weekly address- 
ing mail for firms. Start immediately! De- 
tails, send stamped self addressed enve- 
lope, EET Box 16143-PS. Phoenix. 
Ari: 


FOR Educational, Home. Job. Self. and 
Money-Saving Improvements. Write Now! 
Particulars 25c. Lotto's Distributing. 507-P 
Fifth Avenue, New York. New York 10017. 

MAKE Extra Money—Show Friends. 
neighbors—Gifts. Stationery. Toys, Jewel- 
ry. Greeting Cards. 600 items. Experience 
unnecessary, Salable nampis on approval. 
Free—Catalog, Personalized Christmas 
Card Album. Hedenkamp. 361 Broadway, 
Dept. PS-43, New York 10013. 

$2.00 PER. Dozen Cash Profits. Assemble 
New Art Foam Products. All Supplies 


Furnished. Showcase, Box 55392EJ, In- 
dianapolis, Indiana 46205. 
WANTED! Addressers — Commission 


mailers. Stamp required. Ooton Distribu- 
tors, 4120-SP Duke Drive, Portsmouth. 
Virginia 23703. 
CHRISTMAS patterns. $1.00 brings in- 
formation and snowman pattern, Padalco, 
RR3-Box 198. Van Wert, Ohio 45891. 


Enn igs. South Dakota 57 


BUILD A Financial Success Kit, Plans 
2.00. Rohning Systems, Box 582, Hot 


106 PERSONAL 


OVERSEAS Jobs—Europe, South Amer- 
ica, Australia. Far East. etc. 2000 open- 
ings all trades. Era un Office. ngi- 
neering, Sales, etc. $400 to $2.500 month. 
Expenses paid. Free Information, Write: 
Overseas Jobs, International Airport, Box 
536-P. Miami. Florida 33148. 

RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel. Write Hand 
Lock Products, Preston 2, Ontario, Canada. 


SECRET LOANS BY MAIL. Borrow $100 
to $1500 for any good reason in absolute 
privacy. No interviews, no pei no 


Co-signers. Fast service. Write: Dial Fi- 
hance Co., Dept. J-215. 410 Kilpatrick 
Bldg.. Omaha, Nebraska 68102. 


BIRTH. Marriage, Certificates. 
mas. Wills. three Blank Forms $ 
samples. Form Distributors. 
League City, Texas 77573. 


PROVEN Se Bee Ow TO STOP 


KING 

T Lo mopped, after". E years be inm nk 
is. Learn this PROV: 

tor $2.00. Box 716. 1330 Massachusetts A Ae. 

NW. Washington. D.C. 2000! 


CHECKBOOK PROBLEMS? Eliminate 
them with sim imple Hace method or 
money refunded. $1.25. Bryan Associates. 
1168 Hillcrest Blvd. Millbrae. Calif. 94030. 


No 


E 893, 


FOR Educational Home, Job, Self, and 
Money-Saving Improvements. Write Now!! 


" m 25c. Lotto's PRG 507-P 


ue. New York. 


FREE . . . Name-Address of company 
offering Lowest Prices—Fastest Service; 
Men's Personal Products, Valdisco, Station 
582, Orem, Utah 84057. 


; Big MON 1 odis Xm Cos- 
metics need women in States including 
Hawaii, Alaska, Puerto Rico and American 
pama Fun or part time. No experience 
restrictions, Take 


BC582, 

Calif. 91605. Also immediate big profit 
earnings for experienced City and State 
managers and former party plan opera- 
tors. 


SMALL Loans. Helped many others— 
Free details, $500 to $200.000. 1000 sources. 
Counselor-16. Kerrville, Texas 78028. 


MAKE YOUR WILL. 4 will forms and 
attorney's 64-page booklet, $1.00. 185 


1.4 
Forms Company, Department E 
Guardian Building, Detroit. Mich. 4 


BIRTH Certificates, Marriage are 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-8, 


Washington, D.C. 20044. 


RUBBER Goods! $4.95 Gross! Sampla 
25c. Try the new ‘Hugger’ $12.00 Gi 
45 Samples $5.00 Assortment. Ideal, "Box 
544-PS, Goodlettsville, Tenn. 37072. 


$350.00 MONTH Addressing! Everything 
furnished. Details, mail-stamped  self- 
addressed envelope and 25c. Happy. Box 
1161-CB. Battle Creek. Michigan 49016. 


NEW Miracle Basket changes in 7 Ways. 
You'll Like Them. Price $2.50 each, Earl 


Miller, 210 Main Street. Poughkeepsie, 
New York 12601. 
105 MISCELLANEOUS 


WINEMAKERS: Free illustrated catalog 
of yeasts, equipment. Semplex, Box 7208. 
Minneapolis, Minnesota 55412. 


TREASURE, Gold, Silver Relics. New | 
1970 detectors now available, Free infor- 
mation. Rayscope. Box 715, North Holly- 
wood. California 91603. 


DIVINING Rods—Find underground 
water. pipes, metal objects. $2.00 post- 
paid. Witch Stix, 508 N. Lee, Round 
Rock. Texas 78664. 


103 OF INTEREST TO 
WOMEN 


WINEMAKING . . . Grape. Elderberry. 
Dandelion. Frozen Juices. etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Instructions. Recipes, and Supplies Cata- 
log. $1.00. Continental. Box 11071-EI. In- 


| dianapolis. Indiana 46201. 


PSYCHEDELIC Catalog . . . Send 25c: 
Hole. 6055S Lankershim, North Hollywood. 
California 91606. 


TRAVELING garou Georgia? Visit 
People's Drug Co. las. Georgia 30132. 
We give S&H Green Stamps. 


$75.00 THOUSAND. Home Addressing! 
Longhand. Typewriter. Information. send 
stamped self-addressed envelope. Brewster, 
Box 1348- YT, Clearwater, Florida 33517. 


"PROPHET Elijah Coming Before 
Christ" Wonderful Book Free. 58 Megiddo 
Mission, 481 Thurston Rd., Rochester, 
14619. 


$100.00 WEEKLY Possible—Home Typ- 
ing. Immediate earnings! Employers list. 
complete instructions. Details 25 cents. 
p 593, PS9, Bettendorf, Iowa 


Box 


$500-$800 MONTHLY. Raise small labo- 
ratory-breeding stock for us, We supply 
equipment, breeders and instructions. Tl- 
iimois Research Farms, Dept. SPC-9. Mc- 
Henry. Illinois 60050. 


EARN $100.00 Fast Lacing Beautiful 
Products! Write: Cowboy, Warsaw 15. In- | 
Giana 46580. 


SLOT & PINBALL machines, Catalog 
35c, refunded with order. Coffco. Dept. A. 
P.O. Box 522. Lake Zurich. Illinois 60047. 


UP to $151 daily track wins with scien- 
tific computer. $2.00 stakes. Proof supplied. 
oh aere RH-P15, 5715. Carmel. Calif. 
93921. 


WINEMAKERS Yeast. Recipes & Cata- 
log 25c. Kraus, Box 451-N, Nevada, Mis- 
souri 64772. 


WINEMAKING — Professional results. 
Free catalogue. P. Markris, Box 3636, Mil- 
waukee, Wis. 53217. 


200 WAYS to save on almost everything, 
$1.00. Stanton Service, Box 892-S, Bing- 
hamton, N.Y. 13902. 


BUY Direct from Importer. Save Money. 
Example: Radio Sunglasses $12.95. Bri 
chures $1.00 (Refunded with order). Hurry 
save on Christmas buying. The Stewart 
Co. Box 7237 Dept. 120. Sacramento. 
! California 95826. 


BIRTH Certificates, Marriage Certifi- 
cates. Will Forms. Diplomas; other stand- 
ard forms. Two forms $1.00. Free list and 
sample. Brundage Forms, Box 9966, At- 
lanta, Georgia 30319. 


SLEEP— ow rias Simple Exercises. 
64 Page Book. Only $ WB-120. Harvest 
pd 301 Hunsteck ‘Ben Antonio, Texas 


CORRESPOND, Make New ds Na- 
Ford Inspire, Box [OM Tocas Ohio 


FREE. Name-Address of company offer- 
ing Lowest Prices-Fastest Service; Men's 
Personal Products. Valdisco, Station 382. 
Orem. Utah 84057. 


GET OUT OF DEBT in 90 minutes, le- 
gally without borrowing or bankruptcy. 
Anderson, 8873F Kenwood, Cincinnati. 
Ohio 45242. 


FREE Catalog. Low priced; high-per- 
formance, sub-miniature listening devices 
direct from manufacturer. Dealers wel- 
come. Audiotronix, PS-9, 156 Fifth Ave., 
New York 1001! 


AUSTRALIA!! AUSTRALIA! Jobs Ga- 
lore. Government assisted transportation. 
1969 Handbook $1.00 Guaranteed!! Asso- 
ciated. Box 17-CA99, Lafayette, California. 


MICROMINIATURE FM telephone 
transmitter !;"xl". Adjustable frequency 
transmits both sides of telephone conver- 
sation to FM radio. instructions included 
$29.95 postpaid. R & R Enterprises, Box 
166. Tulsa. Okla. 74101. 


GOING broke in Style? Use computer 
for your family budget analysis. Send 
$1.00 for details and certificate for month's 
service. Columbia Computer Service, Box 
307. Richland. Washington 99352. 


ADVICE on all personal and/or business 
problems. Send problem and $2. Advice, 
G.P.O. Box 1696. New York. N.Y. 10001. 


NEW! Practical. educational family 
fun, "The Family Home Reference File.” 


$1.00. (Satisfaction guaranteed). Book- 
ine Dept. 5A, Box 286, Biloxi, Miss. 
39533 
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Who'd have 


thought I'd make 
so much money 


without going 
to college? 


1 still have to pinch myself every week when I open my pay 
envelope —it seems too good to be true! 

Especially when I remember how sorry everyone felt for 
me because I couldn't go on to college with the others in my 
high school class. "How are you ever going to make it now?” 
people kept asking me. "Without college, it's a losing battle. 
Everybody knows that!" 

Well, the college boys left for school, and I got my first job. 
And it was tough going for a while, I'll admit that—one dull, 
routine thing after another. From pumping gas to driving a 
cab to working on an assembly line in a factory. I worked 
hard but never “struck it big" 

Then I read an announcement like this one about the op- 
portunities in Electronics. 

I discovered that, with proper training, I could have my 


Cleveland Institute of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 


Please send me2 FREE books describing opportu- 
nities in Electronics and how to prepare for them. 


Name. 
(Please print) 
Address. 
City, 
State. Zip Age 


C Check here for G.I. Bill information. 


Accredited Member National Home Study £x 
Council. A Leader in Electronics Training i j 
«+» Since 1934 — 


——— 
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pick of thousands of glamour jobs— in fields like radio and 
TV broadcasting, automation, computer servicing, or even 
the aerospace program. 

And I found out that as you move up the ladder in this 
booming field of Electronics, you can earn the kind of money 
that even a college man could be proud of—up to $5, $6, $7 
an hour...$200, $250 a week...$10,000, $11,000, even 
$12,000 a year! 

And — most important —I realized how easy it would be to 
get the training I needed to break into this great field. The 
announcement said I could learn everything I needed to know, 
right at home in my spare time, with a home study course 
from the Cleveland Institute of Electronics. 

Well, to make a long story short, I enrolled with CIE. I 
found that their courses had taken what seemed like a compli- 
cated subject and broken it down into easy steps. Sympathetic 
instructors sent me letters helping me over the rough spots. 
I really learned fast. And here I am now, a respected Elec- 
tronics man—earning so much money I still have to pinch 
myself. 
Thanks to CIE, I don't have to envy the college boys any- 
more. In fact, there are some that envy me! 


Send for 2 FREE BOOKS 
This composite story is typical of hundreds told by CIE 
students who are now enjoying exciting new careers in 
Electronics. 

Most of them decided on their new careers after reading 
our famous books, "How To Succeed In Electronics; and 
"How To Get A Commercial FCC License? These books de- 
Scribe in detail the many electronics careers open to men 
with proper training. And they tell which CIE courses will 
best prepare you for the work you want. 

Both books are FREE when you mail the bound-in card, or 
with the coupon above. So send for them, and get ready to 
pinch yourself for not writing to us sooner. CIE, 1776 E. 17th 
St., Cleveland, Ohio 44114. 


ENROLL UNDER NEW G.I. BILL — All CIE courses are avail- 
able under the new G.I. Bill. If you served on active duty since 
January 21, 1955, or are in service now, check box for G.I. Bill 
information. 


> F Taste the 
áj golden age 
of Schlitz 


© 1969 Jos. Schitz Brewing Co, Milwaukee and other great cies. 


120 years ago, Joseph Schlitz took plenty of 
time to age his golden mellow beer. 

We still do. It’s the golden age that makes 
Schlitz America’s choicest premium beer. 


“When you're out of Schlitz, you're out of beer.” 


Hung up over dry taste! 


